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Valve Castings Made in Steel 


Various Component Parts of Valves for Practically Every Purpose Beyond the 
Capacity of Cast Iron Are Poured From Steel Melted 
in an Electric Furnace 


BY PAT DWYER 


NCREASED use of. steel castings Valley railroad and rounds out the rants, a sufficient 
] in valves designed to control the group of casting shops including the cus outside jobl 

flow of liquids or gases in high’ brass foundry where all the nonferrous utilize the avail 
pressure lines prompted the Pittsburgh parts are made, and the iron found: sorb and distribute 


Valve, Foundry & Construction Co., described 1 he Ma 5, 1924 issue of head expense. 


Pittsburgh, to erect and equip a foundry THe Founpry. he 11! f the The building is of s frame con- 


few years ago for this production. “astings enter direct!y in h cul struction with walls « ‘rrugated gal- 
building is on the company’s prop-_ line of u i hich tl m vanized_ steel sheets is light by 


street and the Allegheny pany specializes, but yocasic at numerous windows in the sides and on 





Fic. 1—CORES ARE MADE ON THE FLOOR 
AND BENCH IN CLOSE PROXIMITY TO THE 
OVENS AND ALSO TO THE FLOOR WHERE 
MOLDS APE ASSEMBLED AND POURED 
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cored, set up and poured a little fur- r 
ther along and cleaned at the onposite 
end of the building from which they 


started. 


| through 


New silica sand is taken in 
one end of the building and _ prepared 
or use on the floor and in the core 
oom in a 6-foot pan mill made by the 
National Engineering Co., Chicago. Prac 


tically the castings are destined for 


pressure lines and for 



















































rH! ELECTRI FURNACE HAS A RATED CAPACITY Of} 1000 POUNDS 
BI ON OCCASION IS EMPLOYED TO MELT GREATLY IN 
CREASED CHARGES 
that reason it is sidered advisable to pattern and also for facing the cor 
é ll the molds and cores. The same box. It is made up of silica sand an 
sand mixt 1 for facing the lay in the proportion of 10 parts sand 
1 part cla Phe nixture vet 
; —; th molasses wat é Y f 
pw : ¥ . { molds 1 4 ante “ i 
m mixture of sil fl r nolas 
ses water betore 1 ( 
are placed in _ the c t This 
treatment creates a 
tl d not it 
pre Ire f the n 
Making the Molds 
Assuming that t of 
the floc s borne pparent 
that the molds part 
the toundr 1 sup 
ply l idditio “ ind 
1] the sand fron i i ive 
een poured, is tak t ' 
trom the pot ee ! lou 
i pile in the e floor An 
verage five ‘ , ‘ 
trom the turna it ma 
the ind dumy $ , 
itwmu S Howeve late 
tity ( i uilable and 
the t s 
where it Ss wive ‘ portur t 
before it seems 
more ft iovel it t flask 
Phi eon ed by hand 
IG VALVE BODY MOLDS ARE MADE ON A JOLT ROLLOVER, PATTERN n the floor in the usual manner ard 
DRAW MACHINE FROM A PATTERN SPLIT THROUGH THE CENTER AND the smaller molds ne ’ re m 
ATTACHED TO A BOARD veral jolt-rar ver, patte 
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FIG. 6—-DRAG, CHEEK AND COPE PATTERN EQUIPMENT DESIGNED TO BE USED WITH A MOLDING MACHINE FOR 
MAKING STEEL SADDLE CONNECTIONS 

draw molding machines made by the’ ing is more satisfactory than that prac- Drying facilities are provided for the 
Osborn Mfg. Co., Cleveland. One of ticed in many foundries where an in- molds and cores by two, car-type ovens 
these machines equipped with board and lividual gate is cut to each mo!d with supplied by the Swartwout Co., Cleve- 
half a split pattern for a 6-meh gate ( f bent tin or a lifter and where nd Both ovens are located inside 
valve body is shown in Fig. 5 Aft e and s i the e is lel he foundry, one close to the wall 
the mold is jolted, rolled ove ( jud I f tue particu ither side and yout midway between 
pattern drawn, it is run it gaged r the t being aki the two ends of e building. One oil- 
machine on a small tr t it All te ‘d oven, 10 x 12 x 30 c perates 
placed in position where the ) rele ( s judgme d Ka ours a day, 1 sed exclu f 
attached to conve t te Iryin I s} t | Oo r ld indles a esti- 

A gate « ing iT mot ninated by t erm t it ted load 15 This oven 
ranges at 11 ( | hap ] The ( W TT] T l seco! 
‘ the casting, iched th lrag » Sal iderab'e time It re \ s shown it in Fig 
h: f the pattern and ives its impres arcde 5 ¢ na rta e ade ection of t 
sion ig half of the mold. It its floor 1 t of en and along one 
‘ me method i that des | very severe service ide of the is may be noted 
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FIG SECTIONAL VIEW OF STEEL SADDLE MOLD SHOWING PARTING LINES TOGETHER WITH ARRANGEMENT OF 
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in Fig. 2. The small oven cars are equipment developed for making a 3sad- nd parting is made, this time along 


loaded two or three tiers deep before dle flange connection shown in Fig. 6 the upper line of tl! iprer flang ‘ 
they are placed in the oven. Iron blocks’ furnishes an interesting example of how’ which the gate stick and risers ar et 
or rings serve as piers at the corners modern mechanical devices and methods and the cope is rammed and lifted off in 
of each core plate to support the plate have been applied to what usually is c the usual manne ] er part of 
immediately above. sidered a strictly hand molded casting. the pattern is drawn before the cheek 
A typical large gate valve body core To avoid any misconception it should be can be lifted After the various parts 
is shown in Fig. 8 These cores are stated that the three pieces of. pattern have been finished and if necessary, dried, 
made and dried in halves and afterward equipment shown in Fig. 6 are not all they are reassembled and tl mold is 
pasted together. The outside surface for the same casting. They were as made ready for pouring 
is reinforced by nails slicked flush and semb'‘ed for photographic purposes mere- — , 
a : : a With the equipment wn, this pro 
the inside of the core is strengthened |, to illustrate the general method em , , ; . 
: ; : : edure has been changed to a _ radical 
by pieces of scrap rod or pipes. A | ed Some of these castings have . a 
. : ' od extent and the production increased ac 
large cavity is scooped in the interior of one flat and one curved flange while in ng! Macl , , v 
‘ . " 3 - orda-ngly Machined interchanveab.e 
each core, primarily tor the purpose of thers both flanges are curved. In Fig : : 
; , ; : ; , flasks have been provid and as a re- 
permitting the sand to crush under the € the left and center pieces of pattern 


contracting strain of the metal in the ecuipment A and B are employed for 














casting. However, the cavity also serves making the drag and cheek respectively 
to lighten the core, save sand and lower f a double curved casting. The pat- 
the drying time in the oven. tern board on the right, C, is employed 


The method shown in Fig. 3 has been 
adopted for molding and pouring flanges FIG. S-A CAVITY IN THE INTERIOR 
and some other castings that are des- OF LASGS CORES Stes tes ES 
; ING TIMI SAVES SAND AND PERMITS 
t:ned tor exceed ngiy high pressure serv- rH CORE ro CRUSH UNDER THE 


CONTRACTION THE CASTING 


; " 


OF 





ice. The flanges are cast in a vertical 


instead of the usual horizontal position 


and are assembled for pouring in groups 
f 8 to 12, depending on the ‘size. The 


disposition of a runner and feeding head 


on a valve ring casting may be noted 


, } 2 sana tel 
at the left in Fig. 3 A round gate stick 
tt 1 temnorar ; ¢ oat 1 
attacne [ ly a ti tne Ss¢ gate i 





1 after it is withdraw provides a 
continuous passage for t metal from a 
single central runn terminat 1 the 
pouring cup B show t same illus 
tration 


Each flask sect I is a co ind 
g tse The m npression j 
t I 1 ‘ side the flask nd the 





lried they are assembled on a flat bed 

n the floor The are arranged as for making the cope on those castings sult a definite number of copes, drags 
shown with adjoining faces touching where the flange .is_ flat and cheeks have been rammed on a jolt 
each other. A bottom plate is placed In some cases entirely mew patterns rollover and a plain jolt machine Each 
against each end of the row and _ the were constructed and attached to the part is made independently of tl thers 
entire assemblage is bound together bottom boards, in others old patter: and loaded on t ven cars After 
tightly by two long bolts, one on either were attached to boards and the neces they are dried they are taken to the 
side attached to a section of steel chan sary auxiliary parts added to form a_ pouring floor and ass idy for 
nel] beam. Miscellaneous pieces of plate parting line at each flask part joint. the metal The hand work practically 
re erected inside the tie rods and the The manner in which these patterns usu ill has been eliminated. No gate to cut, 
space between the plates and the ends of illy are constructed for hand mold the gate is attached to tl pattern and 
the various flasks is rammed full of sand jing lends itself readily to machine pri leaves its own impressio1 No partin 
to prevent the metal from running out duction The bottom flange constitutes lines to make, the parting is pr ct 

the event that adjoining faces of the one part while the upper flange and tiv when the mold part is re \ from the 
molds do not coincide perfectly. onnecting ring forms the second part. pattern board Where the flanges a 
It is claimed that the foregoing meth- In ordinary hand molding practice the exceedingly wide, rods are laid horiz 

1 produces more satisfactory castings drag is rammed first and rolled over. tally in the center of the « k to rein- 
than any other which has been tried in A_ parting conforming to the confuur force and support the comparatir 
his foundry. Also the time and labor of the upper line of the flange is mad narrow body of sand projecting t rd 
rvolved in removing the feeding heads with the trowel and then the second the center. all around In oth ' 
as been reduced considerably. They part of the pattern is placed in position stances where the flanges are « ira 
ire cut off With a torch so neatly that on the lower half. The cheek then is tively narrow this precautionary measure 


it many cases no further machining is set on and rammed full of sand with is not considered necessary 


necessary the usual delay incident to setting gag The drag is rammed on the pattern 
Among the miscellaneous jobbing worl gers and ramming sand under and _ board A, Fig. 6. It is rolled over. 
ie 


indied at various times, the pattern around a series of chuck bars. A sec- (Concluded on page 605) 
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Foundries on Our Men of War 


Severe Demands Placed on Battleships in Time of War Together with the Long 
Periods the Ships Remain Away from Home Ports Necessitate Complete 
Foundry and Machine Shop Equipment Aboard 


BY LIEUT. COMMANDER A. M. CHARLTON 


vess¢ ] 
enoug [ I t ! or < ertall power! 
main ; 1 ammunition 


gun control t the guns 


unnecessary except in emergencies. 
ls are built to run along month 


at a nearly constant speed which 


reser t 1 1 
preserve tl ll inside the upper speed limit. 


health ors ! rew and thi L's y they have a fixed run, that 


leave their home ports for 

as small a vessel as a d rtain number of ports of call, and then months even 

tal amount of machinery — :etur Minor items of repair and ovet 1 war 

on a merchant v 
placement Naval vessel 
for a certain full power I hic rtain length of time in service, 
is called for but occasionally » tl i ith from the run for 
of peace, and which in war times may mg enoug! Ti to be given a thor machinery are 
© maintained for but a comparatively gl erhaulin the company’s home many shop facili 
fow hours without refueling. Normal t Therefore, it is unnecessary for modated on 
ciuising speeds of war vessels will not a merchant vessel to carry a large sup- the case 


take more than 10 per it of the ful i] j ores at spare parts for the shoy 




















FURNACES OF THIS TYPE ARE BEING INSTALLED IN THE AIRPLANE CARRIERS SARATOGA AND LEXINGTON 


584 








August 1, 1924 


THE FOUNDRY 








2290 VOLTS 














INTEGRATING METER 


90 VOLTS 





ELECTRODE. 
eee. ie 


| — _ 


— 


es 


ND WATT | 
METER | 


Ee 





AL AA, Suse RODE 











| 3 — 1 | 





























y 


~ 



























































| 
ROCKING [J [ —— — TTT 
MOTOR a } ite - AUTOMATIC / 7 | | TT roy? - 
us REVERSING f { f || AGU AU Jt 
v y + -~ + — ——w | 
. WITCH | | | eee Ae 
y = ei J | SOK VA 
| 3 PHASE GO CYCLE 
220 VOLTS 
FIG WIRING MAGRAM FOR THE ELECTRI( FURNACE USED ON THE SARATOGA AND LEAINGTON 
ther types they are very extensive submarines and air craft These ves ervice, make the navy attractive to a 
Thus, a battleship has a large machine sels have very elaborate shop equipment man who is w t inderg lis- 
shop, a blacksmith shop, carpenter shop ind have the capacity to turn out some comforts attendant a t of sea- 
foundry, coppersmith shop and electrical surprisingly large jobs of repai going No men ive e! 1 as 
repair shop, while a destroyer has noth- F 4 Work I molders in tl ivy since 1919 At that 
: me : oundr or mportant 
ing more than a small lathe, a grinder = y P time, when the number 1 the service 
nd a drill press Not the least in importance is the v.as reduced aiter the war, there were 
To supplement the work which may work done by the foundries of the i large number of men in the rate of 
i 
y¢ performed by the ship’s force, the various vessels This article is writter molder Since that tim uch me S 
feet is accompanied by repair ships, tc describe in general the foundry equip lave been need to f vacanci n 
store s Ips ne tem ror destr vers ment on vessels ot the United states the rate of moldet ive b n ectd 
navy, and the pe rsonnel who <¢ perate it trom those trained 1 the service ) 
—_— a ar 1 1 ] n rey ' hit 
The present allowed complement f marily on repair shy 
4. the navy is 86,000 men. Out of this Molders are assigne t the various 
a number, about 100 are designated as types of ship as follow Battleship 
rolders first and second classes. Unde one, tenders, two to x l pending on 
; . . | } rit ™ ' repair h 4 
e supervision of the officers in charge their equipment, an Cpair Ships 12 
é t the shops, these men do all of the These men have been found proficient by 
- Tl . 1 } +h ritter na _ 
iad unding performed afloat. The pay of ¢Xamuinations, both w eh aha prac- 
| : : an ' = — ‘ hes 
ad these artificers ranges from $72 a month tical, befor being ed W A 
° "OAT 2 »! ’ ; } ‘ } 
‘rv molders second class in their first man 1s the only one rate aboare 
. " > S ttleshj; } lir +] y ‘ , 
uur years of service, up to $105 a 4 battleship, and hi a respo 
“hae hie f } _ ef oh tine 
onth for molders first class after s!Dle lor the success if the castings 
2) years of service. These rates of ™ade on that ship, he must have a thor 
rey are of course in addition to food ovgh knowledge of the various branches 
ind quarters Other allowances and the { the art. 
| trivilege ff retiring ; f S t 
rivilege of retiring after 16 yea Foundry Located Below 
uae 
7 On the earlier battleshiy vhen found 
\ ries were installed, the furnace was sit 
. 2 — id — as L 
¢ a ee. ae Gs .. t 1] 
A % ~F CL °_& uated below decks, usually in an uptake 
/ r . wT! 
; ‘ lL ompartment. These tments are 
i <\ > , a @ , liffcult to ventilate a when the s] 
‘ | ‘ CY g's — 1 1 ‘ f } 
| 6 re oe {iT | is underway the he from the boil 
BAW I . ~ T wet | ' aa hl, +] 
\ CAf Xa | 3 @ u io 5 niakes them = alme unlivab Littl 
r - , , 
‘ | Toy Ler |}? Sy) 3 pede | work can be done in these foundri 
\ JT a iJ | ¢ tiednl » : +} ; 
"3 . ’ f particularly at sea, and ney remal 
. CL ,Y) mw 4 | WA osreaie 2 A 
, maou ° rs = | : ge =)" ° more or less in the categor of emer 
‘\ gt} ey . eu . 
. ee od gency equipment, 
ee 3 ¢* ‘ . 
—~/... \= i \ Pi’ On the later battleships, the foundry, 
-—_ | NI ae7 2 coppersmith shop and blacksmith shop 
, z ‘ » I 
‘+ — — ~ ere PB : 
B a ye inl —— Ss =—— _ have been incorporated in one compart- 
? Side Elevation Bock F levation! . ment on the upper deck which may be 
supplied with plenty of fresh air and 
FIG, 3—A TILTING TYPE OIL BURNING CRUCIBLE FURNACE IS USED ON THE from which the gases from the furnaces 
U. Ss. S. TENNESSEE may be easily exhausted. Figure 4 
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shows tl ivout of this compartment é which may b pene r ventila 
on the U. S, S. TENNESSE! The equ tio! In addition to thes an exhaust 
ment furnished to battleships is not blower 1s cated on tl leck above 
very extensive, the following being the the ndry w h draws air trom th 
allowance laid down by the United States room and exhausts t e atmos r¢ 
bureau ol ¢ 1 el S The crucible lurnace OW I Fig 
. , om 3, was furnished by t Mircs Fuel-Oil 
One marine | burning tilting cru- 
eihle furnas Equipment Co., Lancast P i was 
Five No. 35 crucibles 125-pound ca- esigned to meet the following sp 
pacit\ tions 
Three No. 70 crucibles 230-pound ca- 
pacity | ) C msist if a wrou t steci | ite 
Liftine tongs and ] yr ss! } cylindrical casing, supported on cast iron 
tor the above crucibie tru ns balanced so as t re tilted 
Molders’ tools such as 5 S Sily by means of conve t and 
rammers, riddles, slicks, etc. evers tor pouring the moiten metal, tf 
Iwo 12 x 160 x 6-inch cast ( trunnions to be carried in cast Ir 
flasks standards drilled for bolting to the deck 
[wo 18 x 24 x 10-inch cast iron the casing t e quality 
flasks fire brick and thi 1 with 
, ‘ ‘ ‘ ‘ ae ] * ' 
Workbench, sand trough, scrap metal asbestos, and to prop 
bins, tool locker, racks, fuel oil tanks tioned heating a chan 
et bers The heating ch nber t nt 
a No. 70 standard cruci securely set 
Room Well Ventilated and supported The top of casing t 
, _ 1 have a cast iron bolted s 
rom. the an it will be se that : : 
5 t De easll r reclining 
u uciD tur é the coppersmitn the Irnact to : expansion 
forge ind t blacksmit forg and heating chamber so arranged and 
grouped around 1 mai nok ‘ connecte 1 vith the il burner that com 
é ; ; OR pressed air. at y ordina pressur 
and situated unde 1 w! ; ' c 
1 col € l to t DV piping there + 
ex ts into the sta¢ Phe ' tomizt 1 mix with the fu 
t ] tw ] ; t \ vhich is fed t + b ‘ +} . 
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erate with il grade 
of fuel oil, at about pounds pressure 
or over, furnished with the necessary pip- 


commerclk 
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any 


ing, valves, and fittings of brass, ready 
for operating; the burner to b so 
connected that it may be « peratt d n- 
inuously while pouring, or the furnace 
ilted in any position, and of capacity t 

naintain temperature up to 5000 degrees 


‘ahr. in the _ he: 


iting chamber he 

loor space required about 4 feet square 
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cept for a small portion where the stack is built for alternating current, the di LAND which 1s now ler nst 
1ect current must be transformed. This at the navy yar Puget Sou Wa 
s done as follows: Three 50 kilovolt- have equipment t “ t 
motor-generators are _ installed n battleships 
' } »»? } Th ; ter 
vessel which supply 220 volt The two new dest! s te 
60-cycle alternating current for Doppin and the W ! 
1 | ] 
1 induction motor submersible ccmpleted at the \ ! ] I 
, , ' . , 
pumps These three alternating current phia and Boston, resp vy, have 
generators are connected t 4 commo elaborate installatio1 pe 
lls ind the current Irom One pase tions Call I t \\ f 
ised for the furnac« It goes first t ipparatus 
S'ngie-pnase OU K! watt transitormer / . , 
Kg Aca s FaRscormee One 1%-ton 1 with = elect 
where the current is stepped down t driven blower 
I about 90 volts | 90-volt sing Two marin ! ry tilting « 
. 1 , 1 “ible furnacy ‘ ‘ . \ . 
J 1 shows t ty] if electri hase current is led through a swit ciple = furnat K AN 4U 
furna t he stalled ort ie Lex to the electrod of the furna I ) cibles = : ; 
One portab ce 51 x 36 
GTON and SARATOGA shows the electrical connections It Lillis inch 
MCCS 
( tur equipment nsists es furnace The rocking ‘ t R Lifting tone ' shank« 
- - . - — - . — 
| 
m , a 
| ¥ ne” =e wy . 
| = = i ¢ wat of ‘Op ow 
| i | a b Morne hing crucet trnece o dol om og 8 v 
= won 19 88g Cc Bommore te 
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pyignt love De _— 
| / <<” z 
| _ , tyig € ! - 
a = 
| de pipe — _— 
i q — ’ ao 
—— i _ % 
Ps | + -Fexedcah ise, 
hogy dwor ~ .. Ze > % - ve ~y 
# h A Aasane 
i } " torre age (wcuet frat 
| Moreen ing 8i"9 & Gaterncrs Me 
| T ; 4 e 
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Flt ARRANGEMENT OF THE UPOLA—RIGHT—GENERAL LAYOUT OF THE FOUNDRY ON H S.S. DOBI 
sentially f a cylindrica lurnac she sepow 220-volt 3-phase current ladle bull ladle é ra 
ssembled on t ring tracks w a r wh is ta 1 from the common SHICKS, et 
‘ “wt ) ; 7 
set o! rolier Dea v D gy i heat I s *s I tor generator! . ox le x 
masks 
ing erat a rocking moti t the 1, P Fras se ima { : , 
, owes \ ce 1 p Six 18 x 24 10 ist 
furnace is set up by n is of a motor for the melt Sas flask 
mounted the I ) ( at c etal it als t . ; . 1 fc eltiy Work De! 
1, . fe ¢ . r 1 et bins 
a arive s 9 \ Ca \ ct 1 b using a ce rate fu ver ; Ras 
stamat rer ’ ‘ ( tanks, et 
au ni ( eve S ¢ SW A s ty b 1 \ r 
the furt P ; tive eee ' ; 
i I I I the ( i . 
irbon € > ¢ tne ( lam . ‘ ee . a 4 : ‘ 4 ) 
er at op] te end ( t cvlinder =" 
{ ax I ] \ l , , " ; - , e ‘ ‘ ' , . . ‘ 
made tor | et t t electrodes ; t ‘ 
_ : , ; ' 
The furna al xin 2 suf ( The t ' 
feet 6 inches ‘ 2 fj f aa ‘ 
es long Livera l ot I RB ¢ . ‘ t ‘ , 
ce with electrodes in place 1s pout f - vantace ' 1 f , ' - 
feet 9 ir hes, and »\ ill leignt n thy { ‘ f ’ Ny tie ( \ ’ » ] 
‘ 2L- - + 4 + ‘ 
e deck about 4 feet nd es r eliminate ' fy ‘ g as it ! os tor 
The method of obtaining current sup- handle; rate f product increased imps al 1 brasses 
I for this furnac s rather interest metallic losses reduced: greater economy cooking range lids, air separators, mus 
ing. The turbogenerators on the vess¢ throughout obtained complete con‘: room anchors, airport cover gears of 
for supplying light and power for th f the characteristics of the allov noss all sizes, pump plunge valve seat 
auxiliaries are direct current machines ble at all times ind valves, cylinder hea fuel oil 
generating 240 volts As the furuace Submarine tenders, such as the Hor- burner parts, are only a few items 








SSS 
i t W 1 might be extended 1 
{ ¢ 
| t I many I the € tems 5 
+ " Y mY?) ] ' TY 
v ; ey ire lade | smai 
f antities ut W ’ vessel 1 unabit 
( ir piece of mat e! 
¢ 1 } 4 ; 
1 el! I irts iré rep iced ( ( 
‘ y ] ‘ ' } ] 
1 assumed On the ( hand, 
iN ve turned out completed in a 


Investigates Many Foundry Problems 


"TE HNICAI rk involved i! 
! new knowledge I 


ndering new servic 

t , 4 tl ila naustry 1s ‘ I Su I 
vortance that a new vocation has 

t t d st ial es cn W 

( ost inction in an industrial o 
re ( to insure that his indus 
t! through a properly organized r 
search department, shall make the full 
est use of new developments, rhis 
vork practically is confined to the 


industrial establishments. 


ihe war developed greater act 


research lines in 


1915 the deficiencies in the 


r material, due to the shortage « 


workers and the lack 


researc h 


ipplication of science in 


vere so pronounced that a special com 
I ttee was appointed to consider the 


its relation to industry, 


research men, aiding ex 


and 


sting researches, encouraging the 
necessary lhaison between science and 
industry 

l} British Cast Iron Research asso 
ciation, one of a number of research 


resulting from the previously 


organized 


investig: 


mentioned ition, was 
in 1921 [The member-firms include 
iy iron and malleable iron founders 
gineers in the mechanical, elec- 
trical, textile, marine, automobile and 
her industries. Users of cast iron 
+ 1 


ire not founders also are accepted 


members. 


An 


associa 


t s the technical bureau through 
1 nv member of the association 
i i ormation on any aspect 

t foundry indust The associa 


books, 


tio! eives a 
tecl 1 per ils and papers in var 
] ] ig d s in close cot ct 
tl ther techr 1 libraries in vari- 
¢ t 4 i) the { 1! t \ 7 he u 
reau also keeps investigators and mem 
bers advised of anv advances in any 
subject in which they are interested. 
The association issues two kinds of 
publications, namely the research re- 
From a paper presented at the London, Eng 
the I Mining & Metal 


neress, June 3-6 
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surprisingly short time due to the fact 
that all ot the sh ps’ are close together 
nd under the supervision of a sing] 
fheer w may route the work as h¢ 
esires | Is i cert n irgent piece of 
Work na ¢ rul rignt through t 
pattern shop, f ry and machine shop 
wit erruption if it 1s deemed 
cs T - I ke I ‘ 


BY J. G. PEARCE 


rts prepared when an investigation 


is completed, and a quarterly bulletin 


A number of investigations are in 





ogress at the present time. One, to 
etermine the fundamental properties 

cast iron, is being conducted in the 
metallurgical department of the Uni 
versity Sheffield. It was initiated 
to determine causes of defects arising 
through rinkage and draws in found- 
y castings A torm of casting was 
designed to show these defects in a 


maximum degree. Investigation has 


shown over twenty direct causes of 


shrinkage and draw defects in castings, 


bout 70 per cent of which are asso 
ted with foundry technique, that is 
t molding, gating, pouring and 


The 


remainder at! 


= 


ig processes. 


onnected with the constitution and 
treatment of the metal itselt 

\{n investigation on automobile cylin 
der and piston castings has been un- 
dertaken at the University of Birming 


heat 


the 
and permanent dis 


ham to determine influence of 
expansion 
to and 


800 degrees C 


tortion of pistons including 


up 
temperatures ot! ent. 


Another 


| " 
WOrTKS OI 


study is in progress at the 


the 
Co., Rugby, to obtain detailed informa- 
the 


British Thomson-Houston 


tion erosion Ol! 


molten 


on resistence to 


metal, gas permeability, heat 


conductivity, and other properties of 
ding 


with 


British m« sands and sand 


methods by 


’ 
tures together 


may be 1 


d molding sands 
\ joint committee has been ap 
ted to investigate cast irons to ré 
sist gh temperatures Su metal 
il t manufactur f gla 
ttles where exceptional heat resisting 
itie required The Glass R 
cn ciation no is test ge con 
I cially t use of ! Ids h | 
1 prepared from muixtur esulting 
tl investigati 
[he association is co-operating witl 


Foun 


Standards 


titute of British rymen 
and the British 
association in 


bar 


cations, 


Engineering 
developing a standard 


and the specifi- 
The 


operating with a 


test accompanying 


association also is co- 


research being con- 


\ugust 1, 


yf tim 





n t 
on tl 
S ) 
1 1 ' 
€ Dulit as such, Will D S € 
ther article appearing in an ear su 
The Mepusa has probably the larg 
’ , 
rou ry i vesse il it 


An important vestigation is be 
nducted at the Univ Sity Or »S 
eld on a series of irons to resist i 
us types of corrosion. Irons are be 


ng made in 
he control of the investigator 
under ordinary commercial 
these are subjected to a range of 
being conducted on tl 


nickel 


graphitization of 


\ research is 


influence of and chromium « 


the iron, 
vestigation is of particular interest t 


malleable iron manufacturers, 


Che electric and magnetic properti 
cast iron, both ordinary and s 
mixtures, are being investigated 


University of Birmingham. Other 


work is being undertak« 


example, an 


e association tor 


portant report being in preparation <« 


British 


cupola practice to enable I 
bers to standardize on practice wl 
gives the best results 

The field of research open to tl 
issociation may be indicated as fol 


lows: Fundamental 


search upon cast iron, 


and toughened cast iron; the produ 


tion, remelting and after 
ist iron; auxiliary materials 
foundry practice; development of par 
irons to i 


ind 


i} iid 


meet particular 
classe Ss ot Service 
iterials, tests and 


of m 


irdization 


fications: studv of failures 


Making Synthetic Iron 


A series of tests in making sy! eti 
i en seretet af f 
ist ron in i , 4 ‘ Cit t 
, ' 
nace is D mpilete ) t at 
partment ( te ngineers 
Ss tle B S t Y \ I 
n steel d ‘ it 
P 
ins without t Miscellane¢ 
P ai il 1 kinds was charges 
, 
‘nto ti furn to produce variow 
, , 
grades I o!1 Che results s w that 
under the conditions this toundry 
the synthetic product may compete wit! 
: ; 
cupola 11 and is superior in quality anc 


This in 





1924 


a cupola completely under 


metallurgical re- 
malleable iron 


' 


treatment of 


used in 


; 























Making Motorcycle Cylinders 


Work Is Cast In Two or Three Part Molds—Pouring Effected in Many 
Different Ways—Special Device Used for Stripping Fins into 
Pattern of the Cylinder Barrel 


UROPEAN methods of making 
motorcycle cylinder castings are 
described in paper read by 
Joseph Leonard, vice president of the 
Association Technique de Fonderie de 
Liege, Belgium, at a meeting of the 


de 
M. 
cylinder 


In 


ition Fonderie 


Associ 


Franc e, 


Technique de 


held recently Paris. 


Leonard is 


in 


manager Ol a 


foundry at Farciennes, Belgium 

the introduction of his paper he 
lays particular stress on the necessity 
for co-operation between the designers 


of automotive equipment and the found- 


tymen who are called upon to make 
the castings required for this class 
of work 


: } ywvers ’ 
said that the average 


M. 


chemical analysis of the pig iron which 


Leonard 


he uses for motorcycle cylinder cast- 
ings is as follows: Silicon, from 2.50 
to 3.00 per cent; manganese, 0.8 to 1.00 


0.8 to 1.00 per 


0.08 to 0.12 


te 


cent; 1 phosphorus, 


per 


cent; sulphur per cent; to- 


> 


tal carbon, 3.2 to 3.3 per cent. Pig iron 


answering to this analysis has a 
brinell hardness of 190 to 200. This 
figure lics midway between the soft 
pig iron sometimes used in Belgium 
which has a hardness number from 
170 to 180 and that usually employed 


in Great Britain which has a _ brinel 


hardness which ranges from 210 to 220. 


The author said it is necessary to 
ise metal patterns for this class of 
work. |] B 1 ley usually 
made ot iss oO ronze ulthough 1 
nachine mol g, white-metal patterns 
with s pping pilates may be ised 
Certain types of cylinders can be cast 
in two-part flasks: ers ire three 
part flasks. In the latter case the 
middle portion of the pattern is made 
in two parts so that it can be drawn 
out from either side. This arrange 
ment is illustrated in Fig. 1, the dotted 
ine showing the parting in the middk 
of the pattern. In certain cases it 1s 
necessary to use two-part flasks and 
to form a portion of the mold by a 
core inserted in the cavity leit by a 
print attached to the pattern, as shown 
by the shaded portion of Fig. 2. A 
special device may be used for strip- 
ping the fins into the pattern of th 
cylinder barrel by means of a single 
lever. 
Hand Molding Methods 
In certain districts in Belgium, hand 


molding still is employed. The product 


thus obtained is remarkable for its 


fine finish, but where the output attains 


mold 
Hand 


1 1 - 


skill whet 


large proportions, only machine 
ing can give efficient results. 


molding needs special eas 


g es q ‘ 
highly trained workers. Sau , i 
chines usually are mployed alth 
the author prefers to tuck certain ‘ 
angles, and retween the 
hand. In most cases where « ( 
ties are encountered, tis D« iuse green 
sand is used 10ps signed for dry 
sand methods lt the se oft 
green sand also é good 1 ilts 
fter careful study olt-ramming 
machine is success n the sand 
is mixed with binding terial and 
first applied against the « ’ parts 
with a small stick, afte wl 1 opera 
tion the jolt ramming takes plac 

When green sand is us resis 
tance to erosion at the bottom of the 
gate may somemnes be insutticien re- 
sulting in sand being carried to the 
the casting. In this case, it is advis- 
able to dry the ld after iving 
covered the runn pin with = sand 
mixed with a_ bin material which 
becomes hard when the mold is dried 
as shown in Fig. 3, 

Pouring can be effected in many 
different ways. In one particular cas« 
the metal was poured through the core 
B, Fig. 4, and this gave good results 
In England the author saw castings 
poured at the top as at ( However, 
in most cases bottom pouring as at A 
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FIG (LEFT) THE 


SHADED 


PARTING IN THE 


THREE 
PORTION SHOWS A 


PART FLASK IS MADE 
CORE INSERTED IN 


ALONG 
THE CAVITY 


THE 


DOTTED LINE 
BY THE 


LEFI 


-FIG 


PRINT 


2—(RIGHT) THE 
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lr) SAND MIXED WITH BINDING MATERIAL COVERS THE RUNNER PIN—FIG. 4—(CENTER) SEVERAL METH- 
ODS MAY BE USED IN POURING THE MOLD FIG. 5. RIGHT) CORE PRINTS AS SHOWN AR RECOM.- 
MENDED TO KEEP THE SAND FROM FALLING 





oe . Lenton Company Formed 
ob- In London 


. 2 14 
repalr a moid 
+ 7 » ~ . 
antly reappeared 


1] was 


ns were 


Encounter Difficulty in 
Breaking Propellers 


scven Vyeal 


Move Executive Offices 


| ind Stone L< eland 


the blad« 


. , 
an approacn quarters, 





White Iron for Grinder Disks 


Additions of Steel Scrap to the White Iron Mixtures Give High 
Physical Properties to the Castings Produced in Proportion 


. IS essential that grinder disks used thst com 
n feed mills tie nills 1 nu carb 
merous other mac s of a e na l 
ture should have suitab!e hardness to arbi 
resist frictional wear id toughness to t:eans 
resist tear and excessive breakage. To Chilled 


combine these two desired properties in three form 


white ir 
difficult. 


work has 
lines with 


cf pig ir 
sulphide, 
etc., and 
to obtain 
the life 

the high 


White 


cupola furnace ow! 


thi¢ ul 

, 

molds Db 

trem ( 
slat 

plates Jud 

eta ‘ 


W 
a metsl which would add to 


breakage fac 


iron usually is melted in the 
‘ ‘ sma 
os 
‘ it The usu 
( ir l re Lil¢ 
, ; 
» tii l 


to the Amount of Scrap Used 


BY GEORGE A. DRYSDALE 


castings has been rather gray whe 
A great deal of experimental fracture 
been carried on along these lurgical 
different grade ind yeands t carb 
with additions such as iron cementit 
ferromanganese, steel scrap, In the n 
ith various molding conditions . combing 


apoint 1 ( 
in soluti n t 
r combined 1 
ed i .c carl 
1 graphitic st 





The average 


brittle metal 


and consequently 








Cupola Mix 


ture No 


Table II 
. 2 for White Iron 


steel scrap 


i 
( 


rus Mangar 


per 
; 





thre \ e 3 \ 
This s S 
( t 4 
: 
) 
os ‘ 
id 
‘ ] 
S cx ( 
m 
, + ‘ } 





Return 





Malle able 


Table I 


Cupola Mixture No. 1 for 


No steel scrap 


Ss S r Phos s Mang 
eT cent er ’ 
Bess 1 0.02 g é 
: 09 
60 ) 


White Iron 
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Table III 
Cupola Mixture No. 3 for White Iron 


Twenty-fiv per cent steel 





Graphite 

























(jra ra 
W ( s ‘ . < 
Steel il ( 1 
[ 
\ é 
phur in the casting may run as high as_ to be luge Although the ir came 
(6.150 to 0.175 with benetit the product n t spout t, this metal ad t 















cont i iron scrap Was used 
Sune ] +r , " 
; , as al structure i tn ract m nix 
] t} l ! up to D2 per ce a 
é , ’ 3 1 ture No > ¢ Ving 2 per ent r stec 
tn nixture r the require avceraLre l 
2 , T lI. 2 rap showed a tf grained = structur 
i nixture N ) iD is « I 
cul t xtu . mhbil is that f t tee] ] 
; ; esembD cas steel Chese 
cent of steel scrap was used The com 
conditions tend to sh that the struc 
positio i the twe nixture with ste ‘ 
tural format s ot the white on cast 
additions being the same except in thei 
‘ mes art cl ve 1 by thie 1S oT steel 
' Dp , ' ] les three Ip i Hix 
. : 1 scrap al 1 the closenes yra 
ture ire tvpica ot a umbdelr used I 
epen le 1 the , unt ; te 









ar givel Dit I\ are tiie iverayt F 
ge en ATO ‘ sued from Notes German Practice 
on ef 4 ehre ixture vive ind Among the lectures delivered at 
e typical f t t isually ) the International Foundry Trades ex 
i aaa hibition at Bingley Hall, Birmingham, 
; y England, recently, was one on “Modern 
The aver e chemical ysis of th ‘ 

| { Foundry Practice in Ge iy,” by 

test bars poured from ft mixture ' 
é, Dr. Siegfried Werner Duss f, Ger 





bar use for t 





square 


ws: 





«as at 
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\ugust 


tates 
mont! 
Werner 
experiments in 


le to 


some 
effort 


also reierred to 
recent 
h silicon 


mat 


the 


taking ntage ) 


grees 





between ferrosilicon and_ steel. 


experiments, punchings 


hearth of 


were scattered over a 
reverberatory furnace along with wal- 
nut size lumps of ferrosilicon. At 1100 


degrees Cent. Dr. Werner said the 
exothermic reaction took place and 
produced almost immediately a highly 


fluid bath which to 








in 


iul 


potash. 





Nominating Committee 
Makes Report 


The nominatin the 
American 


the 


vv committe 


Foundrymen’s n has 


associallt 


named following officers and 


tors for election y\ T 
For president to serve one year, L. W 
Olson, works mMmanaver ) 4 
Mansfiel 


Serve 


on 





tor direct 


Clamer, vice president and gener 
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Data Meager on Foundry Iron 


Investigation of Problems Which Have Developed in Connection with Irons Used 
in the Foundry Should Be Placed on a Scientific Basis — Carbon Is 


recently has been 


IUNDRY 


studied from a_ scientific stand- 


point and present knowledge on 
the subject is slight. Foundrymen 
greatly ippreciate the information 


passed on to them, but 
much yet must be accomplished before 
the subject is established on a scientific 
basis. Among the scientists who have 
studied the problems and made valu 
ble contributions ar¢ \\ J 
West and Dr 


Kee Pp, 


Ric har 


Turner 


furnace, it may be of interest to give 


a short description of the actions which 


I 


take place in the production of the 


iron \ blast turnace consists of a 
long cone inverted upon a shorter one 
A vertical passage called the crucible 
is located at the bottom of the furnace 
Into this 
serted for the introduction of the blast 


Iso 1s provided for the 


t ] When a sil 


| » 7 } 
withdrawal ot the slag. 


crucible the tuyers are in 


and an opening 


ficient quantity of the metal is formed, 


in the crucible, it is withdrawn through 
a tap hole at the bottom. The turnac 
fed with ore, coke and limestone from 
the top, the charge being renewed 
from time to time as the materials 
burn down. 

The action by 
brietly 1s 


blast 


1 
iit COR( 


reduced to the metallic state 
as follows The oxygen in the 
combines with the carbon ot t 
to form carbon acid The carbon 
through the re- 


heated charge, is de 


acid, in its passage 


mainder of the 


omposed and converted into carbon 


xide [he assending carbonic acid 
ombines with the hydrogen and coal 
vas forming a reducing mixture. This 
mixture abstracts the oxygen from the 


| 
re and sets free the iron in a metally 


Stat« The iron flows to the bottom ot 

the furnace where it comes in contact 

| rhid 

vith tire carve in < COKE L arbide¢ 

iron then is formed which increases 

t tusibilitv. ¢ thre educed on to 

S 1 an extent that 1 inne Clay and 

s 1 present, which have been con 
} ] y } ‘ ’ 

verted into a sible slag, floats on th 

. . t t € _ tis 


Most Important Element in Iron 


BY R. R. McGOWAN 


he opening im the side and the meta! 


. 3 , 
withdra\1 at Stated imtervais 


iron thus produced contains 


six principal constituents, namely cat 


bon, silicon, manganese, sulphur, phos 


phorus and iron. The suitability of an 


iron for any specific purpose depends 


on the thes elements 


proportion ot 


present, The study of cast iron is mad 


difficult by the many constituents pres 


ent, and for this reason a difterence 


of opinion exists among toundrymen 


lit 
iil 


among scientists regare 


and even 


g ig 
the effect of these elements on the 
physical and other properties of tli 


metal. 


Carbon Is Important 


F. J. Cook states that carbon is thi 


most important element in cast ron 


all physical properties depending on 
the quality of this element present and 
on its condition. The value of the other 
elements are judged in accordance with 
| 
l 


the effect they have on the carbon an 


the compounds it forms. Carbon ap 
pears in the iron in the combined o1 
graphitic form and, the exact percent 
age of each may be determined. When 
the iron is in the molten state all 
carbon which the iron contains is in 
solution or in other words in com 
bination with the iron = and 
what is known as carbide of iro 


that is a 


composition ot 


iron, 
As the metal cools a portion o t he 
carbon is ejected as Irec graphite 


and the part remaining is called com 


bined carbon. According to the in 


fluence of its constituents, foundry 


iron may only retain a certain amount 


of carbon in combination, J 


1 
} 


ne action 
of the iron in retaining and rejecting 
a portion of the carbon sometimes 1s 
compared to the action of sugar when 
added to tea. The tea will absorb all 
of the sugar up to a certain pot, 
called the saturation point, and any 
sugar added after that point is reached 
is rejected and will be found undis 


solved in the bottom of the cup 


The amount of carbon retained or1 


rejected by the iron has an important 


effect on the physical properties of the 
! analysis of iron 


metal. The chemical 


Rives a Ce l oO S< 
lormation, but does not rahe il 
dication ol strenegt | vn irone 4 
have the same Sis vet | 
Shysical properties Lhe structure ot 


the metal must be examined mict 


s opically to determin: tl pomts of 
difference lo the trained eve such 
an examination reveal t! dittere es 
mm =6cconditions whi nfluc é the 
strength of the metal he use of the 
microscope introduces the scien oO 
metallograp e intense in 
terest to tiie I } i ( 

) 1 CaliS 10 i I aegzree ot s il 
knowledge to ¢ \ I ts 
and conditions ‘ ‘ Ot 
metais The Scie ( t } 

S estab hed i I ) ( re \ 
important facts, those relating to the 
condition of the ¢ irbon in tl Iron and 
the effect of the rate of cooling on 
the physical properties of tl metal 

~ { ] i I I I T 1! | 


When the analysis of the foundry iron 


is completed, three facts which usually 


are determined ectuiol wi the 
r} ; } 

carbon ire tne tota ( on vTa 1itic 

carbon and combine carbo! | ntil 

recently som authorities considered 

the amount of grap irbon « ttle 

importanc« as long ~ the col ned 


carbon was kept within certain limits 


This opinion has been modified since 
Dr. Stead stated tha “lh diminution 

0.1 per cent t graphite below 3.2 
down to 2 per cent was coincident with 
an increase in trie transverse 
Strength of approximately 224 pounds 
on the standard bar 36 x 2 x 1 inches 
and 0.8 tons per square inch on the 
tensile Strength; the other constituents 
in the iron being nately col 
stant It was clear that graphite so 
tar as the strengt! t the cast iron 
was concerned, wa in enemy f the 
cast iron founder 

The percentage of total carbon in 
an iron may chang when passing 
rough the cupola. An rease may 
take place if the original mixture co 
tains a lo percentag Ol Ca on, 
a sott blast is used or when the metal 
1s kept In contact with the luel ior 
too long a period. Tl! total carbon 


may decrease under the opposite con- 


ditions The 


condition of carbon is 
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erally is understood that irons high 
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of knowledge on the scientific control 
of foundry iron. The question of es- 
tablishing standards for different types 
of castings now is being undertaken 
by the Cast Iron Research associa- 
tions of various countries. The stand- 


ardization of such mixtures is overdue 


Castings Handled on Gravity Carriers 


RAVITY conveying systems, used 
successfully in many industries, 
find application in the foundry 
field. One type of such an installation is 
in service at the plant of the Allyne- 
Ryan Foundry Co., Cleveland, where a 
carrier,* built b the Mathews Con 
vevor Co., Elmwood G Pa.. is em 
ploved to transport castings from the 
grinding department to the _ shipping 
room. 
The Allyne-Ryan company produces 


grav iron castings for a number of au- 


q , 
manufacturers lhe castings 


tomobil 
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ABOVE—CASTINGS ARE TAKEN TO THE 
SHIPPING ROOM IN STEEL BARRELS 
OVER ROLLER CONVEYORS BELOW— 
THE CONTAINERS ARE LOWERED TO 
THE FIRST FLOOR ON TWO SPIRALS 


ire cleaned in the foundry cleaning 
room, and then are taken’ upstairs 
to the grinders After the rough spots 


ire ground off, those which weigh less 
than 50 pounds are thrown upon a power 


convevor which carries them to the 


The sorters place like castings in steel 

barrels and steel-bound wood boxes and 
t i 

containers down the 


gravity carrier to the shipping room 
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Note Defects In Cast Bronze 


Discuss Melting Temperatures, Mixtures, Deoxidizers and Their Relative Applications 
Best Suited To Eliminate the Defects Which Usually Occur In 
Producing Cast Brasses and Bronzes 


articles 


causes and 


numerous 


N RECENT years 


have been written on the 


correction of defects found in bronze 


castings. The subject is broad and con- 


siderable would be required to 
touch even lightly on the majority of the 
troubles experienced by the makers of 
Difficulties that 


namely 


space 


red _brasses. are due 
ty» molding 
trapped dirt, improper gating, etc., 
not be discussed here, but attention 


the 


practice, blowholes, 
will 
will 
be directed to proper melting prac- 
tices 

There are probably 


who at some time or other have not been 


few foundrymen, 


with aeration, oxidation, poor 


cold 


annoyed 
trou 

the 
the 


structures, shuts and related 
bies. In this article 
charge or rather the 


metal to be melted, the type of 


the nature of 
conditions of 


furnace 


in which the metal is to be melted and 
melting practice will be considered. 
Some years ago the belief was com 
mon that only virgin metals could be 
employed for first class castings. How- 
ever, im recent years a great many tests 


have been made and much data gathered 


that show castings made by melting 
only virgin metals have no better phys- 
ical properties than those made with 50 
per cent scrap. When a_ nonferrous 


and the 


charge is weighed, the copper, 

gates or the scrap castings form the 
initial charge and the pig tin, lead and 
zinc should form the mix, to be added 
just before the removal from the fur 
nace. The order in which the elements 
are added and the method of adding 
them is also. important. The exact 
procedure depends upon the type of 
turnace. If the melting is done in a 
crucible the form and order in which 


little 


amount is 


added is of 
the total 


they are 


because small and 
the 


this case, it is simply 


surface is not great. In 
to add 


the correct amount and pole thoroughly 


exposed 
necessary 


In the open flame type of furnace where 


the exposed surface is large the tin, 
zinc or lead should be added in the or 
der named and in small pigs by throw 
ing them in different parts of the fur 
nace and thoroughly poling 

The faster a metal is melted the 
better it will be trom an economical 


and metallurgical point of view. There 


advisable to have the fur 


high 


Ve coppel 


fore it is 
heated to a 
+1 


temperature be 


adding and the 


scrap. 


consequence 


BY R. L. BINNEY and N. I. TERBILLE 


should be covered 


rhe 


with a 


metal then 
thin 


material, as 


layer of some protective 
This 
will prevent volatilization and oxida- 
tion. It is the [ 


this paper to discuss the relative merits 


tor example, borax. 


not within scope of 


of the different types of furnaces such 
as the crucible furnace, the electric 
furnace, and the open flame furnace. 
The recent articles that have been 
prepared by well versed writers claim 
the type of furnace has nothing to do 
with the troubles discussed here and 
the evidence seems to be in their 
favor. However, the method of han- 
dling the metal does influence the final 


product and, therefore, it is suggested 


in the where the exposed area 


is large, the covering will have a real 
value. 


cases 


From experience, many of the 
difficulties the 
department produced by 


attributed to melting 


are the con- 


dition of the refractories. The furnace 


should be seasoned thoroughly before 
the first melting as new linings are 
detrimental. A heat or two should 


be melted in any newly lined furnace 
and the metal run into ingots to pre- 


vent aeration and oxidation. In order 
to prove this take two pouring pots, 
one well seasoned and the other green 
and break the castings obtained from 
the two pots and note fractures care- 
fully. 
Note Different Fractures 

The fracture of the metal poured 
from the seasoned pot will have the 
normal appearance of a good casting 
There will be no small shiny spots 


about the size of a pin point or larger, 


nor will there be brownish streaks or 
various colored spots Now obtain 
clean fracture of the casting poured 
from the green pot. Upon careful ex- 
amination under a lense giving 10-20 
diameters, small holes will be ob 





served which have a bright shiny sur 


face. In many cases spots or streaks 


will be noted appearing from a yellow 
The 


detrimental to 


to a dark brown. presence of 


oxide and aeration are 


i casting that must have a high ten 


required to 
the 
with no 


sile strength, and those 


resist internal where 


pressure or 
surface is to be machined 
remaining after 


that 


flaws or defects ma 


chining Tt is true either 


these 


one or 


both of defects mav be present 
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It is also possible with certain alloys 
that cast at lower temperature that 
neither trouble will appear, but in 
general the statement holds true that 


green linings in a furnace or pot should 
never be used. 
The 


not to be 


suggested is 
the light of a 


borax which was 


considered in 


flux. The use of a deoxidizer is recom- 
mended. Phosphor copper serves ad- 
mirably for this purpose, at least for 
the ordinary bronzes whose average 
analysis is represented by 85-5-5-5. The 
amount of phosphor copper to be 


the 


used 


added is dependent upon nature 


of the castings. It may be strict- 
ly as a deoxidizer only, in which case 
only a trace of the phosphorus appears 
in the finished casting or it may be 
used to impart hardness to the metal 
The 


be under 


should 
Many 
old timers insist upon guessing on the 
able to 
extremely 


use of phosphor copper 


careful observation. 


amount, which they may be 
handle correctly, but it is 


bad practice as probably the majority 


of their assistants will not be able to 
gage it correctly. In the cases where 
the phosphor copper is not used to 


impart physical properties, due to its 


presence in the casting by forming 


the eutectic Cu3P and Cu. % to 4% 
pound of the 15 per cent phosphor 
copper per 100 pounds of metal is 
sufficient. A small part is added at 


the bottom of the pot or furnace when 
The 


> 


to 2/3 of 


remainder 
2 the total 
amount is added after the metal is 


it is originally charged 
x : 


consisting of ™% 


melted, skimmed and just prior to 
pouring. Then, it must be thoroughly 
poled that it may best do its work 
The metal should be covered immedi 
ately with charcoal after the introduc 


The 


more fluid 


tion of the phosphor copper phos 


phorus makes the metal and 


as a result the casting temperature 


mav be somew hat lowered. 


Phosphorus, in the form of phos 


phor tin or phosphor copper, mag 
nesium, boron, silicon, zinc, and alumi 
num, in ellow brass only, are true 
deoxidizers and comply with the rt 


quirements in-so-far as they have 
greater affinity for oxygen than tl 
added. Hene 
added to the 
casting and the 


pol d the 


metals to which thev are 


when a deoxidizer is 


metal just before mix 


ture thoroughl oxides are 
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reduced and a better metal results. 
Melting always should be done under 
the most careful supervision and no 


foundryman should rely entirely on 
cleaning agents. The deoxidizer should 
free the metal from 


oxidation 


be used 
the unavoidable 
age done by careless melting often is 
incompletely remedied by deoxidizers. 
It is well to point out here that one 
must not the use of the two 
terms flux and deoxidizer. Flux is an 
agent the charge to protect 
the 
make it 
purge it of 


only to 
as the dam- 


confuse 


added ‘to 
furnace atmosphere, to 
more fluid when cast and to 
dirt. 


metal from 


Correct Melting Temperatures 


One of the most important features 
the 
temper- 


of good practice is cor- 
determination of melting 
atures, This is probably quite a dit- 
ficult problem. Nevertheless, it 1s one 
well worth careful study by every pro- 
ducer of nonferrous castings. Formu- 
which will govern 


foundry 


rect 


rules 
| his 
not 


late certain 
all the cases. 
meaning, but 
viduals from exercising too much con- 


will prevent well- 


weil-intormed _ indi- 


trol. The size of the casting and the 
thickness of the walls are important 
considerations, but in one’s own shop 


where the general run of the work can 
be classified, definite limits may be 
established for these temperatures. One 
that the 


which the 


excellent rule to follow 1s 
lower the 


castings can be made successfully, the 


temperature at 


better the resulting product. This 
may be demonstrated to the men and 
often is a means for securing co-oper- 
ation on this point. Metal that is 
poured at the lower temperatures has 
a fine dense grain and if handled 
properly will be free from oxide. and 
air holes. The fractures of metals 
melted at a higher temperature show 


The 


physical 


a coarse _ structure. 

properties will be less desirable than 
those of the same metal cast at a 
lower temperature The amount of 


scrap that is produced in any foundry 


due to the improper temperature 1s 
probably large. Not only is the scrap 
reduced and the physical properties 


improved but the time of melting and 
the fuel consumption also are reduced 


The cost of the necessary pyrometer 
outfit is soon saved and the invest 

‘ . «© e 
ment pays a handsome dividend If 


the temperature is too low, cold shuts 


will result which, of course, raise the 
scrap percentage It is doubtful if 
the loss due to this cause is great and 
certainly there is no excuse for it as 


the difficulty is a simple one and after 
a few experiments the lowest temper- 
ature at which the alloy will pour may 
be decided upon. 


In case a foundryman is not familiar 
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with temperature work, a few approxi- 
mate limits to help locate the proper 


temperature will be suggested. For 


an alloy represented by 90, copper; 
10, tin a temperature of 2100 degrees 
Fahr. is a good starting point. It 


thin sections are required, it may take 
2200 Fahr. The mixture 85, 
copper; 5, tin; 5, lead; 5, zine should 
2000 to 2050 
temperatures 


degrees 


cast well from degrees 
Fahr. These 
that the metal has been deoxidized by 


where a 


consider 


copper. In 
not 
the 


degrees 


phosphor cases 


used, it probably 


temperature 


deoxidizer is 
will increase pouring 
50 to 100 Fahr. However, 
this would not be good practice. For 
the plastic bronzes or high lead alloys 
1900 degrees Fahr. is a good starting 
Some foundries cast 
However, this is bad 


point. bronzes 
at 2400 degrees. 
practice, and the resulting castings are 
of an inferior grade. 

the intro- 
mixtures 


and 
the 


Improper mixtures 
duction of impurities in 
are causes of difficulties in some shops 
under control, Im- 
proper mixtures alloys that 
are not within the specified limits as 
given by the buyer; or mixtures resuft- 


not laboratory 


pre duce 


ing from the use of foreign scrap, the 
analysis of which is not known. Where 
the material is bought on specification 
the analyzed to 


make 


should be 
sure that the 
obtained. In cases 
melted, the 
which are not known, 
tures usually result, and the resulting 
the required 
properties. For 


product 
desired combina- 


tion is where ma- 


terials are analyses of 


improper mix- 
not have 
physical 


castings do 


chemical and 


example it would be unnecessary to 


produce a high tin and low lead mix 
ture for castings requiring little 
strength but good machineability. On 
the other hand a bronze mixture to 
give high physical properties in the 
casting may be relatively low in tin 
and copper but high in lead and zinc, 
thus giving an undesirable alloy. The 


introduction of impurities in standard 


mixtures cause trouble in the shops 
as they effect the machineability and 
physical properties of the castings 
Iron, antimony, phosphorus, nickel, alu- 
minum, manganese, and sulphur are 
among some of the impurities that 
have marked effect upon the cast 
ings. A small amount of such impuri 
ties are only necessary to completely 
change the nature of the metal. In 
small shops not under technical con 
trol a piece of scrap weighing but a 
few pounds might introduce enough 


heat, 


but spread into several when the gates 


impurity to spoil not only one 


in succeeding mixtures are remelted 


Improper gating has received a great 


deal of attention and several firms at- 


lower their casting tem- 


tempting to 
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peratures to improve their product 
have reported that the idea is fal 
lacious. Upon careful investigation of 
the specihc cases that have been 
brought to our attention, it has been 
proven that the trouble was due to 
the fact the gates were so constructed, 
that hot metal was necessary. This, 
however, does not prove the colder 
metal is not better but it did show a 
faulty gating practice. 

In order to establish the correct 
temperature at which castings should 


be made it is well to have same specific 


standard of reference Since the cast- 
ing temperature varies by several 
hundreds of degrees it is not advis 


able to give any definite figure but to 
state that 


above 


cases 
2200 


requiring a temper- 


ature Fahr. 


degrees are 


quite rare. 


Compare Various Fractures 


If the run of castings are 
about the same size or if some definite 
product is 


general 


being cast on a quantity 


basis it is easy to issue suitable rules 


to the melter and properly applied 
alter proper ‘experiments have been 
made. To do this a few molds should 


be made up and cast at different tem- 
peratures. When the are 
cleaned and tagged, showing the tem 


castings 


peratures at which they were cast, the 
castings should then be broken cold 
and the fractures carefully noted. There 
will be a decided difference in the ap- 
pearance of the two extremes. If it is 
possible select the one that is just be 
ginning to have cold shuts This 
fracture should be taken as a refer- 


standard. It 


ence may not be ad- 
visable to cast quite as low as the 
temperature here designated, yet the 
appearance of the fracture will be that 
toward which the other castings should 
approach. After this has been done 
the foundry foreman should be shown 
sample fractures of the castings from 


that he 
temperatures to 
The 


temperature 


time to time so 
the 


melting, 


may ascertain 


correct use in 


metal cast at the low 


will show a fine grain 


Structure that is dense and if properly 


handled there will be no oxide or 
aeration present The sample cast 
at the high temperature will show a 
coarse structure and by using a good 
standard magnifying glass, will show 
cracks and fissures running through 
the metal where the metal has drawn 
away from itself or cracked internally 
upon solidification. The castings may 
appear very similar on the outside and 
when fractured show a skin effect or 
dark coloring varying in depth This 
shell-like effect on parts of the casting 
is due to the fact that the surface 
quickly solidified upon contact with 


the mold Different specimens should 
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be polished and etched for microscopic 
examination. This will prove inter- 
esting, as it will be possible to see the 
difference in the structures. A piece 
of metal that has been cast at a very 


high should be 


and etched and then placed on a very 


polished 


temperature 


fine polisher until the etching has been 
removed The appearance will then 
reveal the cracks removed from. the 
oute su ice that are due to the in 
ternal strains set up by the metal on 


solidification. 


After examining a great many cCcast- 
ings the authors have observed that 
the tendency f I oct lude d gases and 
oxides is much greater at high tem- 

' 
peratures. It can be readily seen why 
the physical propertics of pieces ot 
metal of exactly the same chemical 
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should different. 
The tensile strength and the hardness 
the [ 


dissimilar 


analysis be vastly 


different and appearance of 
that it is 
the 
we have seen samples un- 
10,000 to 


thei 


are 
the 
difficult to believe 
tal Yet 


the se 


fractures so 
they are sam¢ 
me 
der 


15,000 pounds per 
tensile 


conditions vary 


square inch in 


When 


internal 


strength, castings are 


required to stand pressure 


they must be free of internal cracks. 


It would be difficult to pick out any 


single cause having greater influence 
on the final product than that of the 
casting temperature. 

Metals at high temperatures have a 


natural affinity for oxygen, and it is 


only natural to expect a greater degree 
the 


castings made at 


The 


of oxidation in 


upper limits. higher tempera- 
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the 
fur- 
deteriorate 
castings 


tures are also undesirable due to 


that 
and 


more fuel is consumed, 


lact 


naces pouring pots 


more rapidly, zinc volatilizes, 


levelop and excessive time is 


the 
examining a 


finns 


required in melting. 


After number of cast- 


ings made in this country and abroad, 
it seems that the greatest number of 
defects found is due to the higher tem- 
peratures used in melting metals and 
alloys. Castings exhibiting oxides 
f{ttimes show good fracture, and struc- 


ture. The majority of such troubles 
were due to a combination of faulty 
melting practices and pouring at in- 
correct temperature with greater em- 
phasis on the latter. This is a sub- 
ject well worth careful consideration 


nonferroys founders. 








ow and Why in Brass Founding 


By Charles Vickers 














Cores Hard To Remove 


We are making bronze castings weigh- 
ing from 1000 to 7000 pounds, and at 
times the metal will eat into the cores 
and nsiderable time is spent cleaning 
the castings. The mixture is copper 75 
per cent; tin, 10 per cent, lead 15 per 
cent, We use for cores two parts beach 


sand and we have 


weshes. It 


sand to one of Albany 


; . > 
MS kinds of 


tried var core 
seems to the writer the trouble may be 
in the sand, and we want to learn if in 


two parts of 


your opmion a mixture of 
beach sand to one part of Albany is the 
proper mixture for such castings. 


If the metal blows and scabs against 
the core surfaces, then the mixture is 
at fault, being of too fine a grain. Ii, 
however, the metal lays quietly and 
the only difficulty is penetration, then 
the core sand is suitable; the size of the 
grain of the beach and molding sands 
will determine this point. For castings 
of the weight stated a coarse’ sand 
should be used. The molding — sand 
should be coarse and sticky by nature 
and if too much is used the cores will 
bake hard into the castings and be 
moved with difficulty The alloy me 
tioned is searching in nature as sink 
into the sand and naturally the mix 
mass of metal and nd is extremely 
difficult to clean away. Sometim when 
phosphorus 1s used in the metal, it is im 
possible to remove the re. To prevent 


eeping into the cores tl following 
Mr Jos ph McGinnis 
Wire Mig. ( 


part ol! 


of the | istwood 
Take 
soda ) 4 


one 


(silicat of 


parts o! 


4 parts of Dixons No. 2441 facing. Put 
half the water and all the facing in a 
bucket and mix thorough (it may be 
necessary to do this with the hands, 
squeezing it th gh the fingers). Whet 
this is done, mix the water glass with 
the remaining water, and add this to 
the facing and water. This makes a 


wash which is painted on 


the cores; castings for impellers and im- 
portant parts should be given two or 
more coats; each coat being dried be- 
fore the next one is applied. 

We suggest the use of the above core 
wash for the castings in question and 
we feel confident the castings will come 
out smooth inside, thus eliminating all 
the labor of cleaning now necessary. 

We have a call for an aluminum cast- 

t] al can é é ithe ; gold or silt cr 
plated. Are there such alloys of alu- 
my that can be plated while in th 
form t castings ly so kind \ let us 
knox iving price. 

We understand that aluminum has 


been plated, both in the cast 


wrought rms However is a diffi 
cult operation, and demands more than 
usual skill on the part of the plate: 
It is doubtful if. there - ld b th, 
cht ere tw tine var 
us ys in regat to t ease wit! 
vhic they ¢ 1 | lated We sug 
ne A tings b - 1 esate the 
rdinar N 12 aluminum alloy fte 
1 conterert with th pate makes 1 
advisable to go ahead w them 


Making Brass Bushings 


lj ¢ Us O RN N a } ula 
suitable for bearin and bu ock, 
( tor miakRING acid / Sit } sé 
( s. In addition wz wa) for- 
mula for a rd nce th may be 
made by ust up old valves This 
must be a iow f high tensile 


\ formula su bearings, 


ushings, acid resisting castings is as 
follows 
BEARINGS, BUSHINGS AND Acip ReEsIstT- 
ING CASTINGS 
Per cent 
CRE) cdwn aku kacedahuwe anus 78 
SARE 15 
ESR CERES Fea ae ee 7 
\ formula of high tensile strength is 
as follows 
Hicu Tensire Strenctu ALLoy 
Per cent 
Copper rere Te eS 8&8 
DO we Gaba has are cate aie alee 10 


To make this out of old valves and 
miscellaneous scrap metal, first melt 
down and rot the scrap, take drill- 
l s from everv heat of the ngots and 
mix then horoughly ind send to a 
chemist 1 LIVSIS K1 ving exactly 
what is the remelted o'd y ves, etc 
the vot a he melted t] enough 
coppe ol « sali 4 ' o t 
all t t] desired f 1] 

As tne Id \ ilves, et mav ¢ t sey 

s . : , 
CcTal per ce t o! | I men 
2Ta Ie I] ily 2 T n per 
centage of e\ meta t In xture 
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for 88-10-2 probably will be greater 


than the amount of scrap that may 
be used. Unless this scrap is much 
superior to the general run of such 
scrap, the final 88-10-2 alloy castings 
will about equal common, ordinary re 
metal in tensile strength. Alloys of 
high tensile strength cannot be made 
by the use of scrap in ordinary brass 
melting furnaces. If a high  tensik 
alloy really is wanted, melt 90 pounds 


under cl 


of good electrolytic copper lar- 
coal, the 
ounces of phosphor copper containing 15 
per cent phosphorus. When 


fluid add 2 pounds zinc, 1% 


first putting in crucibles 1! 
thoroughly 
pounds lead 


and 6% pounds of tin. 


Metal Should Be Clean 


We have experienced trouble in mak- 
ve send you a sample 
to form : The 
metal is composed of 44 pounds copper, 
6 pounds tin and 150 pounds of our own 


ing bushings and 


z 
your judgment thereof. 


gates from bushings end purchased scrap 
bearings. We have used this mixture 
for about a year with success. The 


liquid metal skin on top 


, ; 
does not have the ciear appearance 


and 
we desire. 


metal contains iron and alumi- 


num as determined by analysis and it 
also contains a rge amount of the 
oxides of the various metals of which 


it is composed. It is the result of 


melting together a lot of miscellaneous 


junk under the mistaken impression that 


it is cheaper than buying reliable ingot, 


or even brand new metals in most cases. 


Clean scrap metals may, of course, be 


used when btainable, but the brass 


founder should let the junk go to the 


smelter, as the two businesses cannot 
smelter 
the 


may 


be combined with profit, and the 


who does not know how to remove 


harmiul impurities from the metal, 


get the information by paying for it. 


In this case the thick metal may be 


reduced by the addition of common salt, 


but after all that is possible is done 


in the foundry, the chances are against 
getting castings that will not be filled 
with holes or with dross, or with hard 
spots, or some other defect that will 
condemn them to the scrap heap. It 


the 


fired, coal-fired, 


will make no. diff whether 


melting is done in coke 


is-fired,- oil-fired, r electric furnaces 
e castings will be 1 when the metal 


bad. Metals, like all living 


hich they came, 


things, 


ey deteriorate and after a time have 
to pass again through refining processes 
that rid them of the dross and impuri- 
ties they have picked up during their 
life. The easiest way to work will be 
to sell this scrap and start over with 
better metal. 
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Change Composition 
We have China 


some difficulty valve 


expericnced here in 
bronze 
The 


pounds, 


casting a 
used on a blast furnace. casting 
approximately 800 
used* being copper 95 per cent, tin 
5 per cent, and to which is 
per cent phosphor copper. In 
the 
leak under 


weighs the 
allo y 


added one 
Spite of all 


care we take the castings usually 


a pressure of 80 pounds per 


square inch, and the trouble seems due 


tv» a comparatively few pinholes. The 
copper has to be melted in a 32-inch 
cupola from which it is tapped into a 
ladie conta‘ning the molten tin and phos- 
phor copper. Formerly we poured metal 
inte a second ladle, using the two ladles 


at the mod side, but we found this 


pouring from one ladle to another so 


chilled the metal the custiu:qs came with 
cold shuts. We now pour from one 
ladle using one sprue, but the results 
were not satisfactory. Therefore, we 
added 6 ounces of aluminum, the cffect 
of which was shown in smoother cast- 
ings, but the leaking still persisted. The 
molds are of dry sand and the cores 
are dead burned, so we are of the 
opinion the molding ts not at fault in 
this harticuiar case 

While the mold may be _ properly 
made as far as grade of sand and the 


density to which it is rammed is con- 


cerned, there is every likelihood the 
system of gates is wrong. A _ large 
and thin casting, run over a core is 
easily spoilt by insufficient gating If 
the metal has to run so far within the 
mold, it barely flows to its destination, 


the casting will leak under pressure at 


the places covered with the metal that 


was cool and sluggish 
It is imperative to distribute the gates 
so that the metal will not be dull and 


sluggish when it reaches the termina- 
tion of its flow, which may be the con 


junction with the 
The mold 


quickly and 


fines of the mold, or a 


from another gate. als 
filled 
with metal of uniform temperature.There- 


the 


metal 


has to be uniformly 


fore, first step should be to study 


; : 
the pattern. If one of the defective cast 
ings is availal considerab! infor- 





mation may be gleaned from it, for it is 


likely there will be seams where streams 
of metal have met and united imper- 
fectly. Decide on the number of pour- 


ing sprues to be used. Each one should 


be of not more than l-inch diameter if 
set outside the casting. Connect each 
sprue to its own set of gates In 
pouring the mold, it is not necessary, 
nor advisable to use as many ladles as 


there are sprues; one ladle is all that 


is required. 
There are 


facilitate 


methods available to 
One is to 
the 


two 
place a 
cope 


pouring. 
top of large 


When 


runner box on 


enough 


to enclose all the sprues. 





599 
this method is used it is necessary to 
adopt means that will make it possible 
to fill entirely the pouring basin be- 
fore any metal is permitted to enter the 
sprues This is eftected by putting 


a plug in the mouth of each sprue. When 
the 
simultaneously. 


basin is filled, every plug is 


Meanwhile the basin is 


kept filled from the ladle. These plugs 
are made in little coreboxes. They are 
conical in shape, and are made to fit 
into small slab cores carrying a round 
conical hole. They are fitted over the 
top of each sprue, before the runner 
box is rammed up. Each plug is car- 
ried on the end of a long thin bolt, the 
head of which is bedded within th 
core, and the other end bent to a loop 
for convenience in lifting it away after 
the basin is filled The alloy should 
be hot enough to be freely liquid when 
poured. 

The second method involves the use 
of two copes The regular cope has 
the sprues carried flush to the top and 


connected together by a = system of 


gates. The extra cope, which merely 
is a covering cope, has a flat surface 
and carries the spru¢ topped with basin 
and plug down which the metal goes 
to fill the system of gates and sprues 
and lower gates to the casting, Such 
a mold has to be very strongly bound 
together, or secured, otherwise the copes 
will be lifted by the pressure of the 
metal. 


Cores Are Too Har 


We make large numbers o ronse 


bushings about 1% inches longa, 1 


culty im removing them from the castings, 


and are obliged to ream them out. We 
use @ mixture of sea nad OV rts, core 
Ol l part Can you uggest I etter 
mixture of sand and r ma 

i/ c rcs 


By decreasing the amount of binder 
the cores will com fter, and if dipped 
in a plumbago wash of creamy consis- 
tency, the metal will not eat into the 
core. If it is de ul » change the 
core mixture t mak 1 

od « ‘ 

( I M 
Po ' 
Sharp sand... 0) 
New Molding Sand.... 1 
Powdered rosin... 2 

Have the sands thoroug dry, mix 
with the rosin, then wat to proper 
dampness. Bake the cor intil the rosin 
melts and smokes, when cold the core 
will be strong, but it is easily removed; 


if found too strong 


for this particular 


job, simply decrease the percentage of 


rosin. 
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KALLY I could not say offhand hills and valleys and the great open after putting in an extra shift trying to 
how many times I have read_ spaces of the West. No effeminate tom- hustle break-down jobs through a steel 
descriptions of the manner in myrot for him. He set down events con- foundry. The prospect of hurrying 
which rosy-fingered Dawn has pushed nected with the raw, red life {f the old home, grabbing a bite of breakfast and 
aside the sable curtains of darkness and frontier as they probably never were and rushing back to another long day’s grind 
peeped forth to view a world rejuve- certainly never will be again. The sun _ is not conducive to that particular frame 
nated under the refreshing and sparkling shot like a ball of fire above the canyon of mind which enables a man to appre- 
dews of the night. From these descrip- wall and the instant the hero’s eyes ciate the sunris 
tions, I have gathered in a general way lighted on the sights of his Winchester The phenomenon meant no more to 
that dawn is heralded by giant spears he popped off a few leading Indians, me than the sight of Niagara Falls 


f light that gradually appear in the 


il if 


East 


and continue to grow brighter:for at 
least a full page before the sun finally 


. behind 


emerges from the sea or trom 

the mountain or from any other place 
that may meet the approval of the 
author Of course some authors turn 


out a more complete job than others 
For example, Conrad thinks 
nothing of devoting a whole chapter to 
the stupendous task of lifting the sun, 


Joseph 


dripping, halfway above the rim of the 
sea on the far horizon. He employs a 
full orchestra and starts the symphony 
with a gentle movement of the strings 
It is repeated on the reeds with varia 
tions and then taken up pianissimo by 
the brass. He repeats the whole move- 
ment two or three times, but introduces 


few new figures and a different com- 


a 

bination of instruments on each oc 
casion. The ‘cello and the B flat bass 
get in some nifty licks on the last time 
through In the concluding 


page ol the chapter he steps 
on the gas in good shape and 


with a long sustained note on 
the cornets, a crescendo roll 
on the snare drum and a final 
bang on the big drum he rolls 
the sun out of its hiding place 
full into the center of th 
stage Contrast the forego 
ing with the crisp, snappy 
stvle affected by the gentle 
man who entertained us in 
yy gone vears with the classi 
details of the adventures of 
Buffalo Bill and his mert 
men while they roamed the 


stampeded 


the whole herd of ponies and 


1 


then 


the 


remainder of 
through 


the 
devil 


dashed through 
ike 
\thlone, in standing jumps. 

All my knowledge of the subject has 


tribe the went 


not been gleaned from the printed page 
Co be strictly truthful I must admit that 
I actually have seen the sun rise on a 
circumstances 
time 


but the 
phenomenon 


tew occasions, 


surrounding the each 


have been of a character that prevented 
the wayside to 
the 


be in a 


me from dawdling by 


admire it. Properly to appreciate 


beauties of nature one must 


mood condition 
warm and 


distended at 


receptive and this happy 
when 


and 


only obtains one is 


comtortable properly 
the line. 
None of these favorable factors hap- 


waist 


pened to be in evidence on the various 


occasions when I witnessed the rising 


suh. In the majority of cases I was on 


home, tired, hungry and sleepy 


my way 





rHE END OF A PERFECT DAY 


OOO 


meant to the lad who stood one day on 
down on the flood 


Prospect point gazing 


A gushing old lady 
by his side asked him if he did not think 
it wonderful. “What do 


wonderful?” said he, “Why,” she 


of rushing waters. 


you mean, 


came 


1 


back in awe struck tones, “Just think of 


the immense volume of water that has 
been falling here continuously for mil 
lions of years and that in all probability 
will continue to fall until time is no 
more.” 

The lad looked at her _pityingly. 
“Well,” says he, “Why should it not fall. 
What’s to stop it?” 

Whats to stop it? The 


rises every day in the year and so far 


Just so. sun 
as I can see no justification exists for 
going into raptures over it. 

Many forms of pleasure are grouped 
on the forbidden list 
the majority of poor, weak-kneed hu- 


In common with 
on occasion ventured 
the 
sometimes 


have 
within 


manity I 
prescribed area, 
through natural 
inclination and at other times 
that 


perversity 


peculiar 
which 


leads us to believe that stolen 


on account of 


spirit of 


truits are sweetest. I may be 


a pagan in some respects, but 


[ am no sun worshipper. ! 


entertain radically different 


views in regard to the moon 


[ have seen it by day and 


night, on sea and land a 


every season of the year, ris 


ing and setting and in every 


stage of progress between. I 


have taken little interest in 
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it in recent years, but there was a time 


—QOh! Well, you probably have been 
silly yourself at one period of your ex- 
istence. Silly and happy. You have 
walked slowly, oh so slowly, down the 
old moon bathed country road with 
HER by your side and tried to muster 
up sufficient courage to take her dear 
little hand, hanging by her side so 
temptingly and so close. May- 


} 


be you did accidentally find 


her hand in yours and experi 


the electric thrill that 


enced 


comes only once in a litetim«e 


With your kind permission 
I'll leave you there hand in 
hand, walking on air and r¢ 
turn to the subject of suns 
and sunrises. Many a time 
this summer I _ have _ been 


tempted to rise at daybreak, 
but 


been due to any desire to set 


the temptation has not 


THE FOUNDRY 


failing that, to tap him on the knob with 
a hammer. 
I always have had my suspicion of au- 


thors who have gone into 


Friends.” 


raptures 
“Our Feathered If they had 


to lie awake from 4 to 6 o'clock every 


morning listening to one of these preci 


ous friends repeating the same 


notes and over I am sure 


dozen 


over 





over 


half 


sitting calmly on the eggs and I ex- 


pressed surprise that she should choose 
such a place under the constant rumble 
of the coal buggies passing up and down 
and in a sooty atmosphere impregnated 
with coal dust. 

“I was assured solemnly that the birds 
had built 


the 


there for several vears and 


most extraordinary the 


feature oft 


was that when 


case the young 
birds were hatched each one 
was as black as coal and each 
one bore on his head a little 
black cap with a 


minature 
| i the 


miner’s lamp stuck in 
front of it! I left that part of 


the country before the birds 


were hatched and therefore I 


cannot vouch for the story, 


but the man who related it to 
me is the chief engin 


important coal 





pany and you know an engi- 





the sun rise Or to go prow- THEY 
ling over the lawn in my bare 
feet to exclaim in raptures Over the 


beauties of nature. Nothing but a deep 


rooted aversion to leaving my downy 
uch before the proper time has pre- 
vented me from sallying forth with a 


lunderbuss loaded with slugs and mur- 


dering one of the descendants of the ta- 
mous original Cock Robin. 

Early in the summer a pair of those 
impudent birds built a nest in a big tree 
the Had they con- 


fined their efforts to the legitimate duties 


front of house. 
and feeding a 
think of reg- 
kind. If 


at daybreak to start 


with raising 


should 


onnected 


family, I not even 


stering a complaint of any 


they chose to rise 
the day’s work I should consider them 
well within their rights even though I 
plored their lack of judgment and rot- 
trust | am no more 
rritable or than the 
itizen, but when a silly blighter of a 
red-vested robin climbs to the top of a 
tree outside my window and does ab- 
solutely nothing but whistle for about 
two hours, I leave it to you if I am not 


ten poor taste. I 


ferocious average 


istified in wanting to fill his little red 


waistcoat with a handful of slugs, or 
Mord ? 
OTHER ve 

WHATS THose oh HX 


QUEER THinas (/ ; g- 
FIGHTING apoutey, Df. 





JOIN THE RANKS OF THE LIGHT 


that instead of indulging in honeyed 
phrases they would hurl a flock of boot- 
jacks out through the window. 


Bill 


sitting on the veranda I directed his at- 


One night recently while was 
tention to the robin’s nest which by this 


naked 


him if he 


four indecently 
asked 
thought I would be justified in blowing 
with a_ stick of 
dynamite on account of the manner in 


time contained 


young squawkers. I! 
up the entire outfit 
which the father disturbed my morning's 


He the 


description of an experience he had last 


rest. evaded question by a 


summer. I can’t say that I accepted it 
in its entirety, but I am passing it along 
for what it is worth. 

“Have I ever told you” said he of the 


robins they have down East? “They 
the robins—don’t seem to care where 
they build their nests. One day last 


summer I accompanied the manager and 


a few other citizens on a tour of inspec- 
tion around the bank head of a coal mine 
and while proceeding up the incline that 
led to the tipple we discovered a robin’s 
the that 


The mother bird 


nest in among timbers sup- 


ported the rails 


was 
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ADI neer’s training and experience 

tends to make him conserva- 
tive in his statements. | have met a few 
exceptions. However, the foregoing 


just goes to show that men are the 


not 
only creatures who can adapt themselves 
to circumstances. It is a daily experi- 


ence with foundrymen. Consider for a 
moment the manner in which molds are 
stacked, a subject I have touched upon 
briefly on a former occasion 

“The third method of stacking molds 


is practiced to a considerable extent in 


steel foundries where all the metal is 
handled in bottom-pour ladles Che 
principal object to be attained in this 


instance is to minimize the number of 


times the nozzle has to be opened and 
closed. Pouring a ladle full of steel into 
one large mold or into a number of 


fairly large molds, an operation that does 
not consume more than 15 to 20 minutes. 
is one thing. Holding the ladle for an 
hour or an hour and a half while pour- 
ing 100 or more small molds is some- 
thing else altogether. 

“In the the 


steel is only stopped a few times and 


first instance stream of 
in each case the volume of steel flowing 


through the nozzle keeps it at a high 


en Now ~ Now 
Wait A MINUTE 


4 sd P ; WAIT A MINUTE 


c f,) por rr | 
ONY 
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IT IS CLAIMED THE DEAR LITTLE THINGS ARE DELICIOUS WHEN BAKED IN A PIE 
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temperature that prevents the metal 









from sticking. The dead metal, or meta 
that is cooling constantly on the bottom 
of the ladle, is cleaned out thoroughly 
at each tap and replaced with hot metal 
from the upper part of the ladle. In 
the second instance unless the metal 1s 
exceedingly hot when it is tapped, 





ll freeze several times in the nozzle 







wi 

before the ladle is emptied. This con- 
tiom necessitates the use of a pri , 
vith its tendency toward accidents of 

various kinds. The metal may splash 

and burn the operator. Sometimes when 

the rk is pushed up into the nozzle, 





the upper end splinters or displaces the 







graphite stopper on the lower end of 
the stopper rod. The result usua ly is 
a leaking stopper for the remam ir ot 





+! 
tl 





ie heat. 





“Molten steel is spilled over the to 







of the flasks as the ladle is convey 
by the crane from flask to flask. The 
steel sticks to the gaggers, the bars, th« 





the handles, and 
under 


steel foundry 


flask, 


Even 


the 


pins. 


flange Ss or 


the 





guide the most 







favorable circumstances a 
is no garden of delight, but after a floor 


of molds has been poured with a leak- 
















ing stopper, the sight is enough to make 
im angel weep. 

So far as I know few foundrymen 
have attained to the angelic state or 
standard They do not weep. Ne r do 
they express the emotior 1 s { 
grief No indeed Silence is furthest 


expres 


emoation—any emo- 





b the impli expedi 





ition 


potato 


| ’ 1 ‘ 1 
ladleman tells the melter 
mself Sal 








1 home for aged and indigent ladic 
he melter comes back with a snappy 





effect that all 
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] 


and his degree of familiarity with 
and phrases designed primarily 


actor 
words 
r emergency use 
“Wi 


rch has been 


thin recent years the oxyacetylene 
adapt 


ed for use in reliev- 
| 


mn 


ing frozen nozzles and has eliminated 
many of the unpleasant features incident 
to this condition A piece of 44 or ]- 
ch steel pipe 10 feet long is attached 
one end to the rubber hose leading 
to the gas tank or the gas main. The 


12 15 inches is bent 


or 


at a right angle so that the entire device 
corresponds in shape to the ordinary 
pricker. The end terminates in the usual 
tip and is introduced into the lower end 
of the nozzle. The flame from the tip 
nelts the steel cork out r tne zzi 


d provides a clean passageway for the 


‘am of metal when the stopper once 


more is lifted.” 


“Wait Bill,” I said. “Wait 


a minute, 


1 minute. As you were, and all that 
jolly old bunk. I wish you would stay 
on the broad high road. You start talk- 

g about stacking molds and_ then 





ramble ff down a byw with a long 
handle torch in one hand looking for 
‘frozen nozzles. You may be able to 
find your way back, but 1 confess I am 
st led high and dry Kindly  turt 

yu ¢ gine over 1 d let S xe yack 
| Y ] n id start 

g ir b’inkin ld s bet 

( xt hea s ready to tap.” 


geed i il iV 
] ‘i 1 the xpec nt cf kine sm l 
adopte¢ n ediel ( King na 
] 7 nT ’ "T 
noids 5 1 preventive S € i 
, , 
adie \ Ye emptied q KY id 


tempt, more 





straighten out 


“In t 


1 
iess 


or 


the tang 


successful, 


le. 
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are made in two-part flasks in 


manner 


nary 


runner 


cope and drag 


nN 
on 


with the excey 


opening 


ry 


exten 


\ botto 


is 


m 


t+ 


the first drag, that is the dra 


forms the bottom of the stack < 
No bottom plate is required on 
ceeding drags The stack of 
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to 


his particular instance the molds 


that ¢ 
ibe & 

, 

gh pot 
s placed 


g which 


I moids, 
the suc 
flasks Ss 


secured either by clamping each flask t 


cope may | 


where the 


flask it may 


immediately 


ve 
roldc 
moids 


be nect 


av 


su 
are 


25a 


Ve, 


+ 


made 


ry 


1, n 
+} 

ice t 

e upp 
11 


Occasionally, 


to 


in 


en 


a SNnalf 


ose t 


stack in a large flask and then ram sar 


n the space between 
the walls of the flask 
men adopt another me 

“Never mind what it 
going to bed I lose 
every morning—hours 
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MADE AND SOLD BY 


GREAT WESTERN MANUFACTURING COMPANY 


LEAVENWORTH, KANSAS 


July 19, 1923. 


The Foundry, 

Penton Building, 

past 12th & Chestnut, 
Clevelard, Ohio. 


Gentlemen: 


We think that you are entitled to know 
that through our advertisement in your publication 
we have received inquiries for our Combs Gyratory 
Foundry Sand Riddles from the most remote parts of 
the world, including India, Africa, Australia, 
Japan, New Zealand, and all parts of Europe. 


Incidentally, we desire to emphasize 
the fact that we consider "The Foundry” by far the 
best means of reaching the foundry trade in this 
country as well as abroad. 


We have sold over eight thousand of- our 
Combs Gyratory Foundry Riddles in the last few years 
and a good portion of our sales can be traced to 
our advertisement in your publication. 


The Englishman claims with pride that the 
sun never sets out of sight of British land, and 
our advertisement in The Foundry has finally placed 
us in positior to state that the sun never sets out 
of sight of users of our Combs Gyratory Foundry 
Riddles. 


We are firmly convinced that yours is the 
most widely read publication in the foundry world, 
and that is one of the reasons you find us a consis- 
tent advertiser both in times of depression and in- 
flation. 


Please accept our thanks for your high 
grade efficient service and your constant courtesy. 


With best wishes, we are 
Yours truly, 


GREAT WESTERN MFG. PE vee 
PLW/RE 


Treas. 
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Making Large Strainer Cover Molds 


wiacture of 


H} mal! 


any of their various parts usually 


associated with plants turning out 


standardized class of work in large 


uantities according to a predetermined 
designed 


While 


stand 


with specially 
laid 


of these factors ins i 


performance and 


and carefully plans 


rigging 
l high 


il 
tend t place costs at 


occasionally it is found that 


ird of quality and 


; minimum, 
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1—Above—Large Cover Cast- 
ings for Twin Strainers Which 
Required a Spec'al Method for 
Molding—Fig. 2—Below—-Opposite 
View of Casting 


Fig. 


BY JAMES J. ZIMMERMAN 


the manufacturers of these products 
designs 


Work 
changes 


are called upon to modify their 


to produce a piece or casting 


f this nature requires complete 


in patterns and equipment and taxes the 


resources of the entire production de- 
especially the foundry 
Elliott Co., 
build 


strainers for an 


partment, 


Some time ago the Jeanette, 


Pa., secured a contract to several 


lara twin 


electric 


company in the 


the United States strainers were 


so constructed ; to strain fr from 
debris all 
or head 
a 42 inch 
made up of 
vith the 


water at a medium pressure 


passing through a pipe having 


diameter he strainers were 
a number f parts, and 
exception covers, re 
nothing out ordinary 
Making 


and outlets 


quired 
the foundry covers, or 


inlets were only 


g-inch in secti thicknes and 
weighed 7500 pour sever 
1 interesting 

general 
jobs and were 
tw drawbacks 
ispended from 


core 
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the cores The cores were well rodded 
and filled. in the centers with coke for 
venting purposes. Three component parts 
of the core may be seen in Fig. 3, 
the parts being marked A, B, and C. In 
addition to the main core, shown at 4, 
being well rodded and coked for vent 
ing, it was fitted with a cast-iron lift- 
ing plate by which it was suspended 
from the flask, shown at /, which was 
used as the cope. Standards were placed 


between the lifting plate and the lateral 
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bars of the flask to prevent crushing 
the core when it was being bolted to 
the flask. 
Drawbacks Necessary a 

First the pattern was placed in the pit as 
and sand rammed around it with the ex ie 
ception of the two drawbacks shown wes 
in C and D, Figs. 2 and 3, respectively. ices 
The two drawbacks afterward were ™ 
built around or on cast-iron lifting plates 
and were made of loam and brick. The 
main drawback, shown at C in Fig. 3, 
which was tied securely from the bottom 
to the top by several through bolts and FIG. *—-THE MAIN DRAWBACK WAS SUPPORTED BY SPECIAL RODS AND 
a binding plate, was constructed in a PLATES SUSPENDED FROM THE FLASK 
rectangular shape on three sides while 
the side adjacent to the pattern fol- mold. The mold then was dressed and the cope were dried completely, the core 
lowed the contour of the cover for a coke fires placed on the inside for dry- 2 was put in the mold, as well as _ the 
portion of the way to the top and then ing. From the transverse section draw- ore E, both of which were held in pi 
followed the center line of the nozzle ing, Fig. 5, the general dimensions and tion by chaplets. The drawbacks then wert 
to the bottom. Nothing especially in- the interior construction of the cover pushed into position Chaplets were 
teresting was encountered in making may be seen. The lugs, which may placed to prevent the drawbacks being 
the small drawback shown at C, Fig. 4, be seen in Fig. 2, offered little or no pushed far enough to reduce the metal 
except that it’ was made in loam and difficulty to the core makers, for they section, and to hold the cores down 
was constructed with a lifting plate to were formed and the patterns later were and prevent their lifting during pour 
facilitate lifting it away from the pat- picked or drawn from the core in ing. After the drawbacks were in place 
tern. the customary manner. After the cores they were rammed so as to be held in 

After the molds and the drawbacks were completely formed, they were movable, and the cope with the mai 
were rammed, the latter were pulled away dressed and dried in core ovens. core 4 was lowered into position 
and the pattern drawn straight from the After the cores and the molds and The covers were poured simultane- 
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ously from both ends with gates and 
runners supplying metal to the ends of 
the top flanges and both sides of the 


flange of the nozzle at the bottom of 
the mold, Due to proper care and work- 
manship no difficulties were encountered 
part of this work. 


during any 


Foundry Students Win 
British Prizes 


At the International Foundry Trades 
Exhibition held at Bingley hall, Bir- 
mingham, Eng., June 19 to 28, a series 
of competitions took 
foundry employes, 
and technical school students, 
or female, of Great The 
petitions were taken up with consider- 
able interest and the the 
list of prizewinners: 


place, open to 


ex-service trainees 
male 


3ritain. com- 


following is 


Class A.—For making the best core in one of 
the following sections: 
Section 1.—For light 
Type (a) A cylinder 
For candidates under 21 


castings 
head core in 
years of 


sand 


age. 


1.—S. Mason, Midland Motor Cylinder 
Co., Ltd., Smethwick. 

2—P. C. Lindon, Humber, Ltd., Cov 
entry. 


Extra prize, B. C. Cumming, Belliss & Morcom, 


Birmingham 


Type (b) A water cooled jacket cylinder core 
n green sand F candidates over 21 
years ¢ age. 

1.—J Hulston, Hurvber, Ltd., Cov- 
entry . 
H. Brooks, Wolseley Motors, Bir- 
ingham 

Consolation prize, C. H Clarke, William 
Mills, Birmingham 

Section 2.—For medium castings (Open) 
A valve core 
A motor or dynamo center core with 
poles or other suitable core 
l r. Perry, Kynoch Ltd., Witton 
2 Miss G. Smallwood, Ham, Baker 
& Co., Langley Green 
Consolation prize, J. Wild, Rudge Littley, 
Ltd., West Bromwich. 
Section 3 For heavy castings. (Open) 
A strickled core. 
A turbine pump rotor core 
] | Spare, Harper, Sons & Bean, 


ripton 
< G H Price, 


ri Tangyes, Birmingham. 
Consolation prize, W. 


Stevens, Rudge Littley, 


Ltd., West Bromwic! 
Class B.—For making the best mold in each 
of the following sections: 
Section 1.—Floor molding 
E. L. Porter, General Electric Co., 
Witton. 
C. Goodman, General Electric Co., 
Witton 
k I Ferriday, Harper, Sons & 
Bean, Tiptor 
Extra prize, T. Hopcroft, Genera Electric 
( Wittor 
Consolation prize, G. W. Mitchell, E. Green 
& Sons, Ltd., Wakefield 
ctior Iw part work n ding 
1—L. Walters, Harper, Sons & Bean, 
riptor 
2 ( Meredit Tangyes. Birmingham 
Extra prizes, E. A. Rollason, Humber, Ltd., 
Coventry 
R. S. Turner, Wolseley Mc 
tors, Birmingham 
H W Hall, Midland Motor 
Cylinder Co... Birmingham 
W. C. Rabin, John Wright & 
Co., Birmingham 
Consolation prize, R H. Mitchell, London & 
North Eastern Railway, Londor 
tior Chree-part Iding 
Ww Lloyd, Humber Ltd., Coven- 
entry 
W. Brant, Ham Baker & Co., 
Langley Green 
3—L. Ramsbottom, John Harper & 
Co., Darlast 


nsolation prize, H. J. Morgan, Oak Found- 


ry, Ltd., Birmingham 
Section 4.—False core work rnamental mold- 
ng. 
F. Beckingham, Humber Ltd Coventry 
Class C.—For making the best pattern to a 


blue print design to be supplied to each com- 
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FIG. 6—TRANSVERSE SECTION OF 


rHE 


COVER SHOWING THE INTERIOR 


CONSTRUCTION 


petitor: 
Section 1.—Open to all over 21 years of age 
1—W. L. Leek, William King, Ltd., 
Birmingham 
2. J. B. Jones, Archdale Co., Birming 
ham 
Consolation prize, A. Moore, Genera! Electric 
Cc Witton 
Section 2.—Open to all under years of age 
] G. W. Sims, William King, Ltd., 
Birmingham. 
2.—T ’. Upton, Fellows & Darby, 
Birmingham 
> J essex, Wolseley Motors, Bir 
mingham. 
4.—W. W. Grew, W. J. Flavell & C 


Wednesbury 
A Henderson, W< 
Birmingham 


Iseley Motors, 


Consolation prize, J. Turner, Wolseley Mc 
tors, Birmingham. 

Section 3.—Open to students at any technical 
school in Staffordshire, Warwickshire and 
Worcestershire, under 21 years of age. 

1.—F. W. Evans, Vulcan Pattern Mak 
ing Co., Coventry 
2.—W J Sandland, C A Daniel, 
Birmingham 
Consolation prize, H. Kendrick, Rudge Littley, 


Ltd., West 
The special prize 
Company of Ironmongers of 
best pattern in the entire 
t F Atkins Brooks 


pur 


Bromwich 

given by the Worshipful 
London for the 
awarded 


Old 


ciass ( 


Oldbury 


was 


Lid 


Value Castings Made 
in Steel 


(Concluded from page 583) 


pattern is removed and returned to the 


molding machine and the drag is picked 
up by the crane and placed either on the 


oven car or temporarily on the floor 
until the car is ready The drag con- 
tains the lower flange and the body of 
sand forming the interior opening 
through the casting. The cheek may or 
nay not be rolled over after it is 
rummed. This feature depends on the 


construction of the pattern. The same 


applies to the cope. The gating arrange 


ment is as shown in Figs. 6 and 7. The 


round block the the 
lrag pattern A Fig. 6 forms an opening 
the 


1 vent while the core is drying and also 


shown in center of 


in the center of core and serves as 


while the mold is filling with metal later. 


fhe opening also is an important factor 
1, facilitating the crushing of the core 
inder the contraction strain of the cast- 


ing while going through the process of 
cooling. It also saves a certain amount 

sand in each mold and in addition 
forms a convenient starting pomt for 


the removal of the sand after the casting 
shaken 
the 


been out. 
Steel for 


lined 


bas 
castings is melted in an 
electric furnace made by the 
Pittsburgh Electric Furnace Corp., Pitts 
It has a rated capacity of 4000 
but 8500 


have emer- 


acid 


burgh. 


pounds, excess charges up to 


pounds been melted to meet 
five 
the 
The 
ladle 


floor by one 


gency conditions. Usually ordinary 


harges are melted during period 


of an 8-hour working day. metal 


s tapped into a bottom pour and 


transported to the pouring 
aveling cranes 
Iron Works, 
build- 
operate on 
end of the 


f the two 5-ton electric tr 
supplied by the Che Sap ike 
span the 


baltimore These cranes 


ing from side to side and 


tracks that 
building to 


extend from one 


the other and are employed 


for a great variety of purposes in ad- 
dition to being used for handling the 
molten metal 


One end of the building is maintained 
as a cleaning room and is equipped with 
all the 
cleaning devices including cutting tarches, 
wheels, chisels and 
the more 


necessary and usual meclianical 


grinding pneumatic 


three jib cranes for handling 


bulky castings. 








Chapter II (Continued 


How Basic and Acid Linings 


Are Applied 
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M REAT diversit ft opinion exists 
irding the me necessary t 
a eartl and whether 1 
prel rable to finish the job u ne p 
ratie The writer has used over 25 
our a 6-ton furnace, and later o1 
the same equipment placed a hearth in 
1: hours Both hearths ran indefinitel 
the first being removed to try acid oj 
eration after running over 2000 heats 
Ihe second was placed im operation 
1921 and is still in good condition, in 
h . : “ey > a rl 
shop operating O heats = yp day Hie 
variation in time was due to differences 
< ti:re p \ tte re mie i wav\ tilt may « mad 1 wlves§ ¢ ellient 
i experience of helpers, slightly changed it ! 
' ; pu ~ lime slag is made up, which is splashe service in patching the si valls, espe 
power conditions different magnesite, ; ; . 
. - as high up on the walls as possible tally around the roof ring 
and such causes Making a hearth is ; O a , 3 
Sucl ; cat clos in\ mall cavities nu ne type Of machine . ida! 
similar to making a heat steel, in that ae’ ; 
. cement gun which la und Wi 1S¢ 
the greater the care the better the prod fos pl n - , . 
if wacing cement 1 sit 1 Ss 
ict . ‘ 
™ IB ° Li ° omes in different sizes, th sina s ) 
rhe practice of tinishine the heart l urning inings me handy { — Cons \ 
i ror t irl ! 
“+4 ] ‘ 
one operation 1s reterred ind a urea 
. i ui I or eTOUS P : ian F ther tv] ot machme 1s tende t 
seving in time and power is affected b oF , caer 
: Mu ; ‘ pen hea isc where irgye qua { 
stich practice, due to the fact that thet : <i : . “os 
; this art patching materia ire ised a ’ I 
1 cooling dow) of the rurnace ( Th ; ; +] 
} } | 1M I } tela | ~ FF ‘ . ese naci s 
right. Further a_ heart made in one Seas! oe - 
1 , ' ' I ‘ tf § stream , - TUN beatin, . 
peration is better than one lowed 1 4] : ' 
no 4 | sak 4 ! heart piven which . . K 
1 ov meht tor the rea Ma el patching , t vit 1 
j 7 , ‘] | nye itt Natu 
possipiirt ! { in ccur' 1 
! r ¢ © ‘ { ' 
' , 1 j , urrent la ecd ‘ | 
tween laye Ma ree 1 oe ee : nee 
1 pf 4 ti a j materi s : 
allow t rick ema j = ' : 
ad i + f some f fi :, iS 10NR 45 me ren 
v1 Ve iit ! ' ' fr { t } vil 
| Mu cre Jey Aw / ack . 
” “at rildis 
j t r forred — 
1] ‘ ( pearance l Spouts and Door Linings 
; ni whi 4 
et ( ) “i 
re , P Du g 
lpr ) t | 
: ’ ’ , Ons T wea al ‘ 
Oee ‘ , ! 
’ severe } ¢ rethaor > ‘ 
, , hou 1 doors 
mar ‘ , : 
) K¢ ) ‘ mpor i 1> t 
If t t ) t ) ‘ 
1 ton 
ul i : ' 4 : thie jaml ma ‘ 
j 
" ‘ ‘ +? b : 
7 1 1 \ na Q 
| Cle 
ft { ton ‘ t ‘ ‘ 
ct | i 
' ad tics 7 y ’ 
) +i ) ; 
. } ‘ ; " it vall OV i I ’ | 
) | = *. ion 1 ‘ 
Wms gn 1 aie _ wal 
' p ‘ but duc sm pigs nust , . 2 ; 
ste di late 1 we : , : 
I via rp lesired If Wh Sl ottor at 
\ i t ike iKINg£ nis ) ell ¢ ment \ fte ) ne ra ’ 
’ ! ria xeellent pra tain i es bu to row patcl sculls emove fr s t 
to se tt y such a heat as i r materia it ically to t fur sha nted bar xt 
! | | , 
mention The best possi typ ( Si pment S t find magnesite and sodium silicate ramn 
| } 1 1 ' 
a ox ' m Be] le ( small installations su to place This mixture is made 
thetic \n l t ste raj re found tin s} s, but is in such a sistenc is ft just moist t 
13 thr: \“ m the turna \ ifhcient rtant mm the irgeer 1 illati ; \ tl teel and after air setting f ir abou 
’ ’ ’ ] ’ " ‘ 7% = ‘ 
rbo Lise len 1. ibo maller counterpart of the standard m n hour, makes a hard and durable 1 
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- es a ybection to silica brick abov the slag f } 
| 
Ine is its short life With the basi 
slags used, a heavy lime vapor always 
is present im the furnace which at th 
high temperatures attained rapidly at 
| tacks the acid silica” brick, especially 
| at the points opposite each arc Here 
| the are often is deflected against the wall 
causing the brick to assume a pasty con 
| dition. Now when the heavy lime slag 
i =a —— is splashed upon this acid mass, rapi 
L 4 
FIG. 11I—FINISHED SHAPE OF HEARTH disintegration follows, the result being 
MADE BY BURNING IN A STEPPED : wall so cut in at these points that a FIG SILICA BRICK USED IN BASI( 
, T 1 , OP F ON IS ATTACKED BY IMI 
BRICK BOTTOM reclining, with its los time and tor PERATI 
VAPORS AT THE SLAG IN] 
. nage, is inandatory Such a condition is 
tractory. The same mixture may be : 12 
: ; Bry shown in Fig. 12 
used around the door jambs with ex ging tenden but aga ) vs anotlh 
“ellent success. This fault being common to all silica objectionable feature, that f spalling 
Of late vears extensive experimenta brick used in lining basic furnaces, many Magnesite brick lack strength  wnder 
: | , ; 1; ome ; 
tion has been conducted with refractories methods have been advocated to eliminate hanging temperatu wnd=sthis = is vi 
which will better stand the rough usage this objectionable feature. One of these fenced by heavy valling and flak 
1t the basic furnace than the ordinary 1s to use magnesite brick for the entire f the brick surfa Und standard 
: ; : , , 
magnesite and _ silica’ brick The main wall Naturally this overcomes any slag conditions of operat this is so severe 
Table X 
Six-Ton Heroutt FurNact 
A RNACHI } < uf with flat botton Wo COUSES f two ol torches imsertcd through thé har yun aqeor 
f ay and two courses of magnesite brick. Dead lhe electrodes were removed from furnace and ” 
corners nied with a mixture of four parts of mag ete hearth examined. A bar run against heerth showed 
nesite tf ne f basic open-hearth slag, usmg tar as a uf hard The bottom was 12 inches deep m th 
mde) This mixture rammed up along walls as high fe rhe total elapse d time th irrent Was nm Tu 
1s possible ¢t nd to prevent spalling of the magnesit 19 how Delays outside of shut down consumed 1 hou 
brick during heating up Electrodes set “star” with joint The power consumption was 10,800 killowatt hours 
heavily sealed with electrode chips and compound Set This hearth went over 2000 heats befor eu rem 
up blac 1 nm scvCn and a halt mole s of maanestt Drv k, chanae furnace ove fe cid p rottor On rem ! 
vell mented int place he burning was show f ha mipits 
leurs ted up t a d hot femperature f micans ca fiir igh te thre bri k 
FIRST DAY , s 8.3 
4-3 ' ba p by Due eles :; 
( oo . C e« bad t ed at eK t ae t ke se vi “ 
PI x iM k \ ° s* suf t strenet t t I eak | Ba } 
4 ‘ 1 ? es x r pos \ Rn t . 
f 700 k “ s Shis { sf ' . ' 
. s t ’ i 
es es of k g 8] : ‘ 
6-30 pened ( L 
Cur TEL OO k wa SECOND DAY neg « t 
" s y S se 11 Curr t ”) 
7.24) . , « , 1-40 
F f ( "in 
Ce ft gs king ™ : As s s ( f \¢ 
“ I . ! \ l ‘ t r ppr t i) I 
| P f St 2 , sa g perfec 
8-0 This was dug ; 10:30 
4 NM) kK W \ ‘ s } ck y 4 OOO) k “ 
a) t i s ‘ ' t , ~ 
k R s ety 
ali , : ; 11:40 
i |. \r I . 2 I 
Firs P k dow t ! 
abies . { | f slag and Sy 
g g } " , ( 0 id j x , pa . 
f ( 6-1 f 4 Ce 
Lun ( 600 k } ° Sy} t shay 
se \ id 
1-1 l 
S k R 
: t X-] HIRD DAY 
; \ 1) k ‘ On 
t « f I 
1M t eart s ar ‘ 
£ x. HH 40 
| a* 14M | , s Cor ete he PI 
. ° a o y S ' f S 
lests k { ( t f 
k ( WW ‘ 
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Table XI 


Log of Bottom Burning Basic Lining 


THREE- TON 


” 
7 a sta 


magnesite brick 


elevated on 5 m 


A plug was set on 8! 


ranged I 


| haat PRODES were 
hottom brick m th 


e form r 


ies ai 4-00 


top of three stubs and carefully ce- \t 


mented in place with electrode com- iad 


pound 


FIRST DAY 


HEROULT 


FURNACE 





nds ! magnesite again added 
nauniform manner over the 
ng being obtained up to tl 


e shut down until next morning 
lowatt hours had been consumed 


ne All door and electrode open- 
luted with clay to retain as muc! 


ie. 


SECOND DAY 


i 


lemperature of furnace still a fair red, probal 


legrees. Current on low volt 
3000 ampere 


10-00 








Furnace rapidly heating 


1 over to hig $ 120 130 
t to 2000 
full se ps ol xt iz 
j ea ind | k f 
" 








SU) 
Current v voltage side f ansfor r bout 1400 
lrawing approximately 1000 amperes at %0 
volts. Bottom of furnace dusted slightly wit! art 
powdered open hearth slag. Current gradually 00 
raised at intervals until a load of 3000 amperes Center 
was being taken Heating continued until t. 
00 p. m. when furnace was hot and slag had 
been 1 vy freely for about 15 minutes 15 
00 Four { 
1) { ed i t earth 
} t f st ght ignesite thr t 
ff . t j 
hes ! Voltage 
>. w ts, 
\fte t i ¢ pla 11:00 
not h was given a the rin Char 
f bot kine t 
the extra lite btamed over. silica prod 
rick is not sufficient to make p to reta 
increased cost t 
Such mater Is as mica 54 ist spec i | 
alumina brick ind retractorn ontai npact 
zirconium have beet idvocated \ 
cure for these troubles, but ‘ i is a 
, | 1,1 
thoroughly satistactory Carboru dded 
} l } F 1 fart +} 
brick have proved sSatisla ry at in 
have brick made of the same qualit ind 
Magnesite goes int the tand i 


ance shutdowns 


surrounded by a thin sheet 


When placed in the furnace 


nelts on the uter few inches 
wa together! in 
; 
S L ine steel shell turt 
1lling flak re D ; 
to the magnesite itself 
of ese brick will be m 


} 


up by increased life of wi 


When a 





Table XII 


Log of Bottom Burning Basic Lining 


Pitrer- | 


D UE to the rounded shape of the 
hi meth rf this furnace 
rickwu up f heartl vd 
imple Two Ourses , 2 } : 
ve laid next to th f 
lor magnesite bri ¢ 11-0 
r) id valls in this furna 
laid completely to the roof % 
metal encased magnesite bri 
hearth was stepped up so tl 
nat wa required was to burt 
layer of hearth approximately z 
inches thick in the center and tap 
rm if f about three mech M ° t 
tlong the banks 
The setup was laid in the f : 
r 7 arranged that the bottom +00 
f ti lr “Was paralli l zw ith th , ec 
»penw Electrodes were set on 7 oa 
inche fF magnesite bri e 
FIRST DAY -n 
7:00 p. m 0 
f ‘ 


Current \ \ tage le 


Py =RITR< 


ACI 


r Pre t r 
tore 1) P 
f st 15 0 
the 
I t cone 
I 
t 
t 
PI t 
SECOND Y 
' f 
& t 
t re , 
Ss ik t t in 
] t net 
I ant 
witl 8} r » et it 
btair T i gf s pe t 
t i; t S acc 
pient { € pp 
l al vt 
PE nt ts prope 
a r for st 














; 


ie appearance of that show: Fig. 13 
\When the furnace is relined these shor 
meces of brick from the top of tl 
wall may be used to patch lower dow: 
ith the 


} 


elimination f any waste 


Carborundum made into brick forn 


tely has found wide use for certai 
purposes, but due to its high cost get 
erally is not used for entire walls. Th 


mpound is negative to a basic slag 





but is corroded and dissolved by hot 
metal Therefore, it must be used it 
the furnace where it is removed from 
uny splashes of metal, and for su 
uses where its cost may be reconcil 
It has found a steady increase for su 
purposes is a small patch directly be 
where _ the vr 


hind each electrode 


strikes, being placed just high enoug 




















to be mut of the reach of any netallt 
splashes, for arches, and for the sk 
back ring of the root 
Carborundum brick have been used 
many imstances for entire roofs, but due 
\ 
\ 
\ 
\ / 
| 


FIG 13—BRICK FOR BASIC LININGS 
OCCASIONALLY FAIL IN rHIS 
FORM LEAVING SHORT LENGTH 

NEAR THE SLAG LINE 


their Dill co cu ( ha 
een necessary i1soO t Se S } mn) 
mduction brick which give vay fit 

] tr ' rt + +h, ° 

| destroy pa e ether 


carborundum 


Lining An Acid Furnace 


B' ILDING an acid-lined furna 
volves procedure hk 


cedure similar followe 
tor basic units Che lower urses will 
ye TI hire rick set 1 exactly 
same manner, and the side walls cons 
tf silica rick ilo | san tea 
tures ( wing xpansio 
ire foll wed ine thie tw net 
ither stepping uy ie hearth brick 
laying flat will be optional rhis p 


1s not of such great importance as it 
basic peration, but depends entirely 
upon what method will be pursued in 
setting the hearth. If the hearth is 
be rammed and baked, tl 
sity of stepping off the brick; if tl 
hearth is to be burned, stepping 
brick will give similar economies to thos 
ncountered on the basic hearth 

[The deciding point in brick laying 
therefore, will follow the choice of bot- 


tom making Acid refractories have a 
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immed ] 
h more economical, besides being an 


better 


nu 

I nd one in which a 
iaped | may be 
Assuming that this 


brick 


basic 


r j 


asi 
earth attained. 

method is to be 
offset as 


| he 


electrodes 


ollowed, the are 
scribed under practice fur- 


dried out, and the 
the bottom 
The depth 
sired will determine to what 


by 


nace 1S 


brick in any man 


of 


et up on 
er desired hearth de 
height tl 
ire elevated silica brick. The ct 
nt 


ifficiently 


turned on until the furnace 1s 


hot to 


1s 


sinter in the retrac- 


ry. when building commences. Any 
rood grade f silica sand 1s satisfac- 
ry, finely ground fire clay being used 
is a binder similarly to open hearth 
ig with magnesite. The general mix 
re used approximates 12 to 15 parts 

sand to one of clay, but this re 


ires constant adjustment for the proper 

gree f sintering. 

Care must be exercised to prevent 
furnace from becoming too hot or 
furnace brick will run badly and 

contaminate the hearth with burned sili- 


refractory qualities. 


ite which has poor 

Ramming an acid bottom is rapidly 
assuming favor over the old burning 
process This, in all probability, has 


Table XIII 
Srx-Ton Heroutt Furnact 
f | EARTH was stepped up using f patching made. This consisted of rt Tapp t offf 
r *) -_ e of at t 200 nds of clear s t aT sing a g 3 ' 
the best grade of silica Oricr gl ppings sail tain a headin ait 
obtainable. The electrodes were set 10 of sisted of as. halt 
in a V with apex under the center eoaee Seort Fina e , 
» ° o gt Danks x 
electrode of furnace, raised up 5 About 1 f 10 to 1 mixt S| aie ; 
it ae ne - um ear und placed as hig k 45 
inches advove ottom vy placing nN ‘ Final tests taken fr | ts of . 
silica brick two high. Brick cement- . f furnace while current was fine tering. Light f rast 
: : z A t running of the roof, athe [ t : thick ( 
ed into place with a mixture of sand heavy running of walls opposite t ent raised to 6000 a f 
. ye . Several shovels of straight sand tt t i 
and sodium silicate, some sodium soni all hiaen aeeaion 10-30 
. ’ 
ope . nue 3 7:00 t tt 
silicate being also used to cement : - Curre é knock heart 
i ° Current being held from .UOU t 000 i holes filled wit 10 I xt . 
the electrodes to the brick. Furnace Tests taken show fair sintering in spots ed it Electrodes Ff 
. c a irned areas in others Where sand had not sed f 
ori se nea a ‘ ' ac i 
thoroughly dried out with oil torches . aie inen Gemeltstom ok & 12-00 5 
f j nm liohe . } 1 ‘ 
and heated up to a low red. l 2, on Hen Bu x Stubs er . . 
A per and reas ir stee Hearth in center 5 ches ep, tay 
f arcs inburne is re ps h thicknes ear f 
2:00 Pp d rsa P ring sp . . 
Current on w voltage side of transf . 
irawing 2000 amperes at 100 volts Tests taken and more sand added j dng 
d i c ye. ! f acid h 
3:00 zy progressing nicely Depth of burned . 4] 
Current raised to 4000 amperes. As a slig 1) hearth about 2 inches as showr test curring this hearth was takes u 
running of the walls or roof is immaterial in an d walls assuming rounded shapx« scot ; ; ; 
acid furnace it is allowable to heat up 1 n f bricks still show slichsle ifter several hundred heats. [ pon 
faster than on basic practice. With no mag- steppe p banks eile: ‘ , 
nesite brick in the furnace there is small likeli- 7:45 ina a perye urning m 
t od of spalling occurring in any great amount Another eavy idir £10 l . va ch on th hurne 1 in sand 
4:00 ver heart and walls: 8 to 1 | - us ie : : 
Furnace to a good red heat. Current off for front of rs i to shape pouring s } v ne hard, monoliti Wwe 
about 5 nutes while a few brick stubs fr Bar shove t earth s ws | " ‘ Sons Ided 
roof were raked t of furnace with a spoon 34 inch with a hard under surf we velded wu “ rich ind 
5:00 8:30 . ; ’ 
. purine ib 
Furnace smoking and roof beginning to driy Further pat P ade , iia : ed ny 1k 
Current cut to 3000 amperes and first addit to l4tola t 4000 ut 
much lowe meltit nt than mag been due t he labor entailed hej , ' ' 
a oe > »P — -— ie to the labor entailed being so the rammed hearth for acid steel riy 
aaotin ad maw | ae =o} , , | Te: a . : : é gi 
nesite, and may ye bonded with ex 20 h easier, the burning of a _ bottom ing just as good results as one yurned 
lent acid cements. ‘ sequently, the ne- being truly a heart breaking operation. in 
cessitv of actually burning in bit by Dit Too. ramming is s , Om : 
essit! x ng +" : ' om ramming is so much cheaper and In the preparation of such a hearth 
1S ot essenti to good hearth, al- juicker ‘he re i f ¢ “se : ; 
sabia niggas Os. "8 cker. The real point is of course there is no necessity of stepping up the 
though it is common practice among a_ the ‘vice obtai Le somal a : ey : ; 
hough 1 ) I Cc A 3 c Bet ce »btainabl under yperation rick, and consequently t bottom brick 
large number o! turnace men. he nditions, and it iust be ‘ : +h 7 . . 
g | 1 must be admitted that are laid flat The usual procedure of 
hearth is just as good and 1s 





Table XIV 
Log of Bottom Burning Acid Lining 
ining 
S1x-Ton Heroutt 
UE mistake this earth 10 0K 
- } ; ° , . , ; ! 
mwas uit with straight des 11K 
mstead of being stepped off, and “ 
erves as an excellent comparison 12:00 
. Addit | 
~on th, - ’ oeesy j -_ } 
vith the preceding log. The bottom tire f \ 
sclup mwas raised 5 wches lid Ceo < “ ’ Ps 
mented into place, but a star ar- ©0001 
rangement was used. Befor urn ‘ ce 
ing was started the dead corners ~* ace. Di 
’ ° ° 1 
were rammed in with sand mixed Pp t t " 
with glutrin, so that the depth fron fs 
r 7 } ; 
the corner to the surface was pro bone 
thly 10° inche thes culg as v TUM 
5 ; : : Sth? 
nd im forming the curve ( ( 
I, aS 
irnacs rickWwori “was dricd hut SECO ) »AY 
with three 7a flames meserted ‘ e at int 
2 
through cach door for about & hours Cur 
Furnace was a fair red wh u? ; 
rent was first thrown on This hearth 1 
: th was placed in opera 
. . , ‘ 
FIRST DA tion im 1920, and is still in use over 
8-00 }? . 

{ ; j 
rage t 2000 100 1-000 tons of castmg steel having 
+00 Pid | iad - th ; ira , , 
eds — ; : ! Tf mr ) MOLE vhats - 
c ne t n If i 
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laying two courses of clay brick agains easier, but gives a better mix to the chemical and_ physical mdi vive 
| ' 1 ‘ 
the shell, followed by two of silica 1s material. After the hearth is rammed, three characteristic or cooling types, f 
customary In laying these silica brick, the furnace should be tilted in each dire: example: White iron with s 0.75 
allowance must be made tf expansio1 tion, and the mixture rammed up as high per cent, total carbon 2.75 t nt whi 
or future heating will bulge the hearth long the back and front wall as pos has but one arrest or retardati An 
As soon as the furnace has been com sible When burned into place this fur ther type is low phosphorus gray 1 
pletely bricked, the hearth 1s giy " ishes a wond ul aid not only in keep with — silicon 3.47 per cent 1 phos 
coating of some binder to cement the ing the furnace free of hanging scray phorus, 0.04 per cent yoo 
bott m I th earth { the Dottom bh it @I\ mut pro's ne ¢ ] li é ‘ the two arrests The higl phosphe ru 
brick sid ‘\ refractories iron contain sthcon, 2.98 p t am 
Phere are many satisfactory cement phosphorus, 1.25 per cent has three at 
x mixtures for this purpose Glutriy rests 
sodium silicate, and a number of spe Contraction of Cast Iron _ Solidification of cas: ' 
cially prepared high temperature = resi R STi aalial takes place i seri f settings mak 
ing cements all have acceptable proper : ing the progress f diticat col 
( ) st ron. shir | ih 
ties that of aur hardening and _ setting . . mink uni tinuous, but not un rm ] P< xampl 
: : torn from pouring h unt ! 1S ' 1 
with a perfect bond. All have good re : I it In pouring mo.ten i a mold a 
Pe 
fractory characteristics, and may be used ; solid crust of meta irst ill form at 
with succes \bout three or four him Ns swe t uesti mm the bottom, top and sides of the mold. 
dred pounds of sand is mixed t a sa‘istact manner we must detime the The second stage is caused by the deep 
moist consistency with one of these bind fierence between shrinkage and contrac ening or expansion f this solid rust 
TABLE XV 
ANALYSES OF REFRACTORIES USED 
Silica Brick Lime 56 2 
\ B ( D Magnesi . 4.9 8 $8 
” Loss ignit Oe 
Alun 4 6 Metal “ZY i Steel’ by I \V llar 
| xicke ; Chemists Metallurgists Handbook” by Lide 
. P Dead Burned Magnesite 
\ Har W alke ( I - \ Mag . X 
KB General Retractory ( | s \ 
( Englis brick ~ ‘ 
I) G,serma r.ck I \ x S ‘ 
Fron General Metallu 7. Oo. l wnit 
Magnesite Brick NOTE Realwate ding eile 
Locality Magnes! lin l Al oxi Silic r furt pur ses Son magnes by » 
Styria s l } +71 show ex ent q ties s s y Ss y 5 
Norw . 6. e of e for p g t , ; 
Git x ¢ t 6.64 ( The highest eg material is e | g ignesit . 
l S. A ; \ I I ning ] s ¢ 
I S \ S, .6€ “ t gnesite t m e “ is eT 
Wn ¢ A : s good resista fine sintering 
Gene Net ive HH ) Hi tures \ t < y i ta ¢ wi t 
" lways s t S S . wr 
Calcined Dolomite netimes ete | A = 
‘ 66 $ v hit gray lig row l 
x + I satis \ 
oan ; ' \ t t tow ] t 
ers \ pate i 4! at: ( ve Ware tiie | hie ‘ tave 
heart they re ed with the ceme i volume reduc t ! ( t d mass the solidification t ‘ molte 
and while till m t, the sand 1s s vele we A es : t t the cente ot th mold 
in and rammed wel This continue my spaces ' ' eine 
until the entire ( so covere i esult 1 n \ re —," . 
naar oy Raa pgeer mages era hicl Establish Research 
s the R ‘ . R 
also are painted to imsure ind xhibit  1ts¢ large \ e Carnegie institu t Lechno 
ing firmly to the brick ’ may re zs litts g has staDlis 
he d mixture thus ra 1 e d ( ctw t t the Sp ii researe yur net ur 
aliv unt i heart] f the desi dept ist ind itt na S i t Cel OTR Sept 1 fhe oie 
| ue formed Air ramm are t m ” i ough it O his new le tn . » appl 
used and it n t ) emem he 1 that ( ct t ( ( t ut ! recent discove > t eids ol s 
heart i 1 mines hard | ds f ’ . md } R tallurs 
entire ‘ th 1 ) is ire as (MeSstIOns 1) i s M Walt S 
brick re hr xt lave Is idd st ( rat i S r¢ Pp I irecto 
ind it ta pay ‘ devote plent ; n Wy t nit 1) i |) Vs » \ kK 
time to t important operation Should rned b issist 
{ t t , f] t tal } ni | 
it i> 1 iT I iny Ca ( i s ( mica 
yllowimg laver tf air set, t ‘ ( Os ayn ul " | industria Works ( 
surface 1 t painted with ce t 1 et ey ca Mic las Opened a dis 
’ P | ‘ T+: a ae 
hefore " t} t ver is put } ( l 7). M od! CK ding, San | an S( 
While the sand may be mixed by] s. 4 ( nd ! gre 1M. MeGuir vho } 
, el st e mu pret rit ‘ ed ‘ ; ( ‘ ‘ ‘ ted Wy +} Indus 
us¢ i sand 1X¢ r muller rt th Is 1 erers t tin \\ rks tor 20 vears as str t ne 
iva rie | not yi juicke! i eta s ene | ( ting engines 























Good Wood Aids Patternmaker 


Careful Selection and Proper Methods of Storing Lumber Are Necessary If Patterns 


Are to Give Greatest Service—A Study of 


the 


Structure 


Wood Shows Best Practice for Gluing 


(ONG before the time that 


f mankind first was 1 


and 
limestone, 


ter t cCOME« Vailla ( Lie meiting 


me!tu 


pouring the liquid metal 
deep depressions in the 
sand or eart he could pr viluce ih 


substance shape or form 
stick 
ground 


Not 


mplements 


any 


used t shape the hole " 


was the hirst pattern 


bronze 
| 


beautiful 
per 
refuse 


only weapons 


and sonal ornaments, but 


molds, castmegs and beds otf 


iso 
indications have been 


rid 


metallurgy 


and 
the 


en 


charcoal 
of 


The 
Mississippi valley 
Worl ke rs 


tools 


found in as evidence 


the early rts m 


mound builders of the 


are not thought to have been in 


bronze, but they used numerous 


of which probably were 


by 


! 
' 


the 


made copper, 


shaped casting. Late more civil 


ancient 


with 


well is the 


( opp t 


Peruvians, as 


learned to 


ed 


Mexicans harden 


read of the per 


In historic times we 
ction attained by the Babvlomians nm 
e art of working metals. Examples 
sre known = suc as the golden image 
Bel, whic was 40 feet high, the 
golden table whi was 40 feet long 
d 15 feet \ Nn mia i ther b 
ects of the same precious metal, t 
ether with the bronze chariots, the city 
wall with 100 gates made oft brass witl 


BY WALTER C. EWALT 


brazen lintels and posts Most int 

ting 1 the B ical Ac¢ t I 
work of Hiram who fashioned the pilla 
0 b ass rie 2 Ide } 1 razen Tf i 
ments at utensils for King Solomo 
temple All of these workers must hav 
used patterns of me sort 

At leneth the smelting the ore 

as ? stered | \ elics a s neta 
bel ; uy thie early ine i 
\ d ts rapid oxidiza i] 

vi CW T WCcapt s li 
sils ut ve the bits and inte 
lectu status of the people of thi 
riod Thus yr 4 tur patter nak 

helped t make vassib ‘ 
; + met? ible tT < ) 
ful ar rnamenta! 

Althoug know led ft f 
- not ) solute essent ren 
for 1 good = patternmake: \ 
rr Uy n ( eresting it makes o1 

ccupat? to know at least some f the 
tacts Col gz its early life 

Today the process of making obj: 

{ metal appears simple The wood pat 
t nmake s! ipes i block of wood ic 
cerding to a plan or drawing, tl 
sulting biect being a patter T he 
molde ices this pattern in a_ frame 
which is Ned flask, and rams sand 
irround the pattern, after which it ts 
withdrawn and the hollow space filled 
with molte metal 

Wood is the principal object with 
which the patternmaker works, and to 
those mechanically inclined, no substance 
iffers os much fascination and ini t 
We may remark with Douglas Mallock 
1 the {mer wan Lumberman 
The men who work in ‘wood-—-here 1s 

a clan, 
Phat other workers we may \ 
thes 
Wh serve so mu so well. their fel 
low man, 

Who turn to use the tall and shelt 

ing trees.’ 

The principal woods used in making 
vatterns are northern white pine and 
sugar pine of the West. Pine is selected 
becaus¢ t holds its shape better and is 
worked more ¢asi lo make good pat 
terns the wood should b t straight 
grained and fre from knot nd other 
defect Patterns till are 1 ( Ww irik 
have served it undreds Ids. pris 
( pally b Lus¢ the \ ¢ well ! 
from g stock vere ed are l 


of 


the 


sig I wear 
While a 
used in patternmaku 
is ft (); 
‘ used W 
avwood is 
I Phe s¢ \\ 
il | e and the 
ird é | 
ib I » «i 
wood — be ! 
\ Kt \\ ke t 
ists noe 
\ W | ( 
) j t i 
‘ ‘ ~ is t ? 
! artificia 
mostur trom t é 
ture is drive ft 
tract unt t 1 
¢ 5 pra ‘ 
nm t surrounding 
shops it is the | 
whic is kn t 
two years Up irTiva 
it is stacked an « 
lumber being laid 
mmon lath being 
tween the lay I if 
irculate through th ac 
ilso keep the mp 
grain as well as lengthw 
ber is kept in this way f 
tiien 1s plac 1 i ly k 
subjected to a ten t 
legrees Fahr Tor I 
weeks The lumber 
lengths upon removal I 
ind is stood d t 
Lo hing at the cl 
notices circular marking 
ire caused by the yea 
tre and are called a | 
wood is made w 
ie = Gewese o 
i radial direct fr 
bark are the medullar 
the whole togetin The 
great atte the w 1 ar 
‘ 1 ol these ra\ t} 
the log generally ick \ 
prevent this t l 
dle painted 
A board cut as 
na fairly Straight but 
hown in Fig. 2 will war 
Fig, 3 It is except i 


( 
t ist 
‘ 
e s \ 
r y 
, 
a iT 
hoga nd 
( it 
, | ' 
ma ‘ 
‘ i] 
! m tive 
if | 
‘ ‘ 
f ‘ 
‘ i 
‘ 


it 
( mk 
UN nber 
ct cas ed 
it tii shop 
l elt tive 
mn t Ips 
y] a | ” 
the iif May 
it [rips 
i init icrOss 
( Che lum 
er id 
v he ( t 1s 
i YO ¢t 125 
re t tour 
‘ . 8- foot 
’ the kiln 
patter shop 
i b ard me 
hese rings 
‘rrowth of the 
rings The 
dle one 
w the tibers 
th to the 


it Is the 

t thre end of 
en dried out 
I og 
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Fig. 7 
nn 
; Wd 
Fig.8 wh 
Best looking but Center pieces 
wasteful —_ os ‘ quarter Sawed 
<S the rest bastard Fj g. 12 
ran -A 
Not SO Wa steful an; “vv “a yy 
and generally the iB Zf=Aand B Quarter Sawed 
way high grade ww LAY 
lumber is cut~ S254 
Fig. 4. 


Quarter Sawed 











LUMBER CUT IN THIS MANNER WARPS ONLY SLIGHTLY FIG. 2 AND STRUCTURE (¢ 
QUARTER SAWIN( FIGS. 5, 6 AND 7—VARIOUS METHODS USED IN KEEPIN¢ B 
9 AN ] PROPER METHODS OF ARRANGING WOOD FOR GLUING FIGS. ] AND 
GLUING WOOD 


1F WOOD CAUSES 
IARDS STRAIGHT 
2-WRONG METH‘ 


mp ¢ 


WARPING 
FIGS 
I 
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keep a single board straight, especially 
one having a thin section. For this 
reason it is better to save lumber that 
1s quarter sawed, that wood which has 
been cut at right angles to the annutar 
rings, since it will hold its shape bet 
ter and will be more satisfactory jor 
special work. Various ways for quirt 
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Vari- 
kee; 


sawing lumber is shown in Fig. 4. 
methods to 
} ar ae - ar > : c 
boards straight as are shown in Figs. 5, 


ous other are used 


6 and 7. Often to overcome warp- 
ing, pieces are glued together, the alter- 
nate pieces being reversed, thus caus 
ing each piece to become a check on th 


one next to as shown in Fig. 8. When 


613 


gluing large the wood ould be 


laid with the grain arranged as shown 


pieces, 


in Fig. 9. The best method for gluir 
stock which is to be turned and made 
in halves is shown in Fig. 10 Che 
wood will hold it etter than 
if glued as show: Fig ll s it 
may warp as show! Fig. 12 


simplify Making of a Simple Pattern 


'BY J. W. BROADBENT 
































HILI the great variet ve made tt 1 la as far as usefulnes i 0 iC 
W work in some shops affords an st ilar shape. Up receip box consisted of fiy ! joined | a 
ample pportunity for the pat ut the foundry, the slab core on the t tl ‘ ( 1% 
ternmaker to become versatile; in many ( \ are " tt! at the p inches thick No ! p romaker 
other foundries the astings produced expected that this cor vould be used 
are confined to a few particular types to form the flat i ‘ ” 
and his experience iS imuted. When ~~ tii face of the asting \\ yt 
the scope of practice is small, mistakes these cores placed g vou se 
often result in making patterns for a the mold entire N provision was 
new type of casting, which could be made for pouring the metal through the 
avoided if the patternmaker had a bet ores into the mold \ doubt existed 
ter understanding of the requirements as to whether it was intends rm 
of the job. An example of the trouble the cover of the mold with the ore 
that may arise was shown recently whe: or whether a cope was to be rammed 
a pattern was sent to a malleable iro over the cores. Not only would it have 
foundry with an order for 5000 pieces been extremely difficult to set these 
The specifications called for one fac cores, but an excess amount of core sand 
A shown in Fig. 1, to be flat and smooth was necessar thus increasing the cost 
The square hole, als hown in Fig. 1 of the job 
was to be tru d ot : ‘ : } 
' : 1] po pu _ 
N loubt the sttern had _ bee ‘ ; ; —— the patter vere 
b 1 workn xperienced mak -_ . + sits emoved from tl ate The gates and 
1 typ patterns nuit = tine 3" a runners were I ’ e plate 
provided this case was < l¢ ees 4 \A planed t f The 
é eve a small number ite wa ‘ in a 
g I foundry making the lO x 18 fla ruides 
i fur rishe l Ss h W SKI H oO} rHI CASTIN( ittact l terri 
lig 2 ] wi le patter were the te ere 
ted wood plate e sid where they joined the pattern, but eve ught nea t wert 
f the plat flat and é the then they were far too thick f the ited tl late 
1 it! if Tr} ru al the Y t Ose 
te ( vile the g¢ side a ! t the pat the 
- A eee ntienahiligr ones cree AY 
HHS OOO Oa y 
- st 
— = ! 
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Section A-A 








RNS 


WERI 


\RRANGED 


AS 


ON 
RNISHED 


THE PI 
WAS 


ATE AND GATES 


FI EXTREMELY COMPI 


WERE 


ATI 
ATED 


ACHLED—RIG 


HT—THI OREBOX, 
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square hole would be cut through the 
casting. Suitable gates were put on the 
pattern side of the plate and the run 


balls 


This is 


ner and feed were placed on the 


the usual practice for 
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malleable iron, the runner helping t 


feed the 


castings 


A corebox of hard wood and 


two ¢ mad 


Cope 


taining res Was 


green sand formed as 
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done 


up to re 


face as dry sand would have and 


the resulting castings were 


quirements and were produced at a less 


cost than would have been possible with 


the patterns sent 


Care Necessaryin Taking RollSamples 


oY onstantly ncreasing 

my] tal attache t tie 

cml i SIs I Ils all 

erat muld use itmost precautiol 
bta the s pie rrectly s that 

i poss ble cause t row might 
tract | 1 mecnalica lip Wa b 
climinate i\ i iv i publi i 
t th United Enezineer & Found 


! ( Pittsburs \r mproper 
athered samp! \ produce i in 
proper inalvs elo t chen 
t weighs the am { i leterm 
t I Dirt yi st sa | . t y| ch 
rt r 4 ny ( iced i lw sample 
cause s r ga vraphite, m 
I that 1] ) ivorde 
] ir’ i! ir} that (jure sp 
(la at ) th chemist iis 
ect 1 should be 
supplied that on ) umbled ca 
between the f é 
The p thon ( n \ ( 
the sam] take ‘ ny int 
] I cxXamp i te nace trom tin 
drillings obta ) terme the lra 
cnd introdu ul : some 
the tacu ut vet mto the sam 
ple thus pl lucin the wrong irbor 
result This position on th Hl some 
times is chilled, wholly or part! which 
ultimately affects the quentit f carbon 
classed as combined Wher molten iron 
end steel] cool slowly seyrevation 0 


} 


curs, that is the various e'ements such as 


silicon, sulphur, manganese, phosphorus, 


ct are present mm different) proportions 
at various leve's depths f othe 
casting Since seyregation Meus i 
breaking away from the average t is 
seen that the analysis will vary) trom 
the center out and from the bottom to 
the top Consequently, at no posit 

may samples be obtained that will wis 
check results in every detail The sp 
v here the least segregation yccurs 
should be selected and this spot Use | 
at all times This method gives wm 
form practice for all castings of the 


me shay and shou'd be adhered te 


all times 
The Un te 1 | 
Co., would preter 


‘aken on the bottom 


way from the gate in the direction of 
the cope end of the ré ll using i flat 
tool 3 t 4 mcnes wid hie 
furner is imstructed to cut the surtace 
clean and to wait until the band t 
to approximately t | eck «dia 


ote Detore vatire ny tin samp lhe 
tool sh {1 be jammed ist enough t 
produce nine cu tnat it least one 
or two revolutions are required before 
uffi t sample tained Care must 
take trausterring the turn rs 
t« the sample envelope for at this point 
much ca n ) st by lifting the 
iT pa ( i leav ng the fine 

‘ t ) il at tiie Start 
\ tire Lnpic . trans! ré 1 

cvery particl s u ( place l 1 th 
mple containet e best met 1 is 
t stop th lathe vhen the t l s full 
sIthoug not alw s possible vhen eal 
of producti e reached 

Me e % quaiit tn Ire 1 th) 
cle ls the analysis, it readily may 
( sec! tna . t care sioUu 1 b tak 
( Prue nalyses t only are an 
letermining the quality, but they 

give the metallurgist at lea th 
! er fT ne ’ t mixtures cing 
used Phi reasot slone Is wortl the 
extra time and sulting cost necessary 
btaining good samples It is for this 
reason that samples should be taker 
rom defectiy rolls with as much care 
as s exercised i good ones It s the 
only real clue that the metallurgist may 
have to determine the cause of the 


troub'e Furthermore, the defective roll 


must be remelted and unless an analvsis 


made, a guess analysis must be 


made 


before mixture may be figured This 


might result in the same conditions as 


were encountered before 
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Per cent 
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Sulphur 0.076 
Phosphorus 0.30 
Manganes« 0.50 
Combined carbo 0.13 
(Graphite carbon 3.17 
Total carbon a 3.30 


give 
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results im the casting such as are tab 
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Wain 


u the metalloids when melting mixture 
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Milestones in Foundry Progress 


As Recorded in the August Issues of THE FOUNDRY, Thirty, Twenty and Ten Years Ago 
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Seek Lower Sand Rates 
IG iron purchased at a certain price at the furnace 


foundryman at a fixed rate pet 


No 


is delivered to the 


ton for freight. questions asked as to 


whether the iron is designated for 2-ounce castings 0 
( ounter weighting a bascule bridge The freight 
rate is based uporl weight and distance hauled alone 

Consider the inconsistency of the rates asked by rail 
roads for transporting sand. Here too, the foundryman 
pays the treight, for sand, lke iro s sold t.o.l 

the quarry or pit. The sand producer may load a car 
for one customer which takes a much higher rate than 
that loaded tmmediately before fo nother user and 
from the same pile, for the railroad asks, “kor what 
purpose is this sand intended.” The freight rate is 
sse-sed upon the use for which the sand is destined 
Road gravel, building sand and molding sand all take 
different rates and the last mentione the highest 
The American Sand association recently carried th 


sand rates to the central freight 
ng that an 
foundry interests 


question of molding 


association general committee contend: 


discrimination was made against th 


This contention was denied. If relief is found it must 
be throug! complaint fled with the interstate com 
merce commissiot The sar issociatior smal] 
erganizatiol f limited means and accordingly the co 
operation of interested foundry organizations and in- 
dividual castings manufacturers is sought The secre 
tarv of the sand association Hubert B. Fuller, Guard 


lll binlding Cleveland 


Encroach on Gray Iron Field 
HY sl 


ould gray iron continue to be the Cind 


f casting metals? 


ella Steel and malleable 

castings are the favored sisters, eagerly sought 

after, while gray iron is shoved still further into the 

chimney corner by forgings, stampings wultipli 
city of formed metal part 

Specihcations exist applying to gray iron castings, but 

these seldom are consulted either by buyer or seller 


Che consumer asks onl sound meta soft enough 


ine shop, 


‘ P ] - ] f » ] ] Z 
( Lore stall a Wal rom the mac except 1! 
ire cases where the iron foundry is a part of the 
main manutacturing plant. when ot! requirements 
av be applie ln consequence, foundries making 
rrav-iron castings are confronted by ndition similar 
to that which was met by malleable shops manv vears 
ag Declining demand is noted and the encroachments 
er product 1S AUSINE ncer? mong the gray 
( obbing interest 
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st Cs \\ el fray iron castings Cal 1) orered sub 
Ee” oO spe ( 101 mk ab Ing th require 
ments « stan | strengtl ! shock resistance, in 
rease mal will follow Only tew vears ago, 
matieal i-tings were n 1 ractet! ne torma 
tio1 ig organizati vhich backed specificati 
require ent ind entorced tensile ind elongatio1 mini 
mu \ ention to the character of malleable cast 
gs and increased their sales \ similar movement re 
thet € ably for all f = ee 
ilted| ta rabdliv tor makers of steel castings 
Obviously, gray iron never can hope to attain the 


high standards set either by malleable or steel, but its 
fiell of usefullness may be extended and the demand 
castings cultivated by knowing more of the 
should be. Then advertise it 


roy 


to 
metal 


and what it 














Trade Outlook in the Foundry Industry 
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the end of July, a better feeling is ellaneous domestic castings. 
it, and patterns Castings orders are J = (ry, building CO tru l Is increas 
Building ng. In Chicago, building permits in 
ave been reduced t minimum Jncreases June practically doubled those taken 
t! \ few notable exceptions are ut in June last year, and except for 


plant mention ’ crease in building construction ¢ rollary of 
ceptor tol general the in ( | ( ~ lirectly 

teel castings has dropped t through the long list est uC as 
nimum on a descending curve start rome tt musce 


th the close of Marcl \ccord ! nve nee WwW pract cessity 
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could be secured. J. L. Carter, president Contest Basis of Fixing rector of the Oil Well Supply Co. Oj! 


of the Newark Foundrymen's association : City, Pa., and Pittsburgh, died early Sat 
told of the progress made in uniform Freight on Sand urday morning, July 19 at the Home 


s at 
cost systems in and around Newark. He Sand is sand is the contention of the opathic hospital, Pittsburgh, as the 1 


said that the majority of the foundries American Sand association which recent f injuries received June 30 when he 


‘ { 4 

have joined a scheme of keeping co ly filed a comp!aint before the genera! struct by an automobile 
operative standard costs. This was ac committee of the central freight associ 
complished by having one man, an ex tion in the interests of producers and 
pert in his line, control the cost account- users of sand According t prevail May Purc hase Plant 
ing of all the foundries in the group. ing practice the use for which sand is de- Further steps by tl Replogle Ste 
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cut Foundrymen’s association told about * nes and mot ea _ 1 is asst — 1 mor manutacturing properties are indicated | 
the problems and working arrangement “4” ™at ul which is intended for c reliable reports that it i rot 12 
now in effect in the Hartford territory. “*UCHOn Us as ay SY an epten to ley the D lson Iron | 
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Equipment Buying Lull Holds 


Volume of Sales During Past Month Has Been Exceptionally Light 
Reports from Many Manufacturers Indicate a Fair Busi- 
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What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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